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(54) OPTICAL RECORDING MEDIUM. AND RECORDING METHOD FOR THE 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for stably recording BOA in a 
recording type optical disk, and to provide an optical disk in which a BCA pattern is 
formed. 

SOLUTION: A main information domain 31 for recording n information signal and a 



subsidiary information domain 32 for recording sub information different in kind from 
the information signal are provided by dividing a substrate in the one principal plane 
direction, an information layer similar to one provided in the main information domain 

31 for recording the information signal is also provided in the sub information domain 

32 and, in the information layer of the sub information domain 32. medium 
identification information for identifying the medium is recorded optically without 
changing the shape of the information layer. Thus, the medium identification 
information is stably recorded in an optical recording medium 1. Especially, the 
recording of the medium identification medium is carried out simultaneously with the 
initialization of a phase transition optical recording medium, a manufacturing process 
is simplified, and the manufacturing cost is reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The main information field which can record an information signal, and said 
information signal are divided and equipped with the subinformation field which 
records the subinformation from which a class differs in the direction of 1 principal 
plane of a substrate. The lead-in groove area of said subinformation field is also 
equipped with the information layer which records said information signal in said main 
information field. The direction near the after [ the hand of cut of said subinformation 



field where the medium identification information which identifies said medium 
optically was recorded on said information layer of said lead-in groove area ] flank 
part edge side The optical recording medium characterized by there being many 
amounts in which said information layer of said lead-in groove area is unevenly 
distributed [ near the before / the hand of cut of said subinformation field of said 
hand of cut / flank part edge side ]. 

[Claim 2] Medium identification information is an optical recording medium according 
to claim 1 recorded in piles on said a part of information layer of the pit formation 
field formed in the subinformation field. 

[Claim 3] Medium identification information is the optical recording medium [claim 4] 
according to claim 1 or 2 recorded without changing the configuration of the 
information layer of a subinformation field. The main information field which can 
record an information signal, and said information signal are divided and equipped with 
the subinformation field which records the subinformation from which a class differs in 
the direction of 1 principal plane of a substrate. In said lead-in groove area which 
recorded the medium identification information which identifies said medium optically 
using the disc-like optical recording medium which also equipped the lead-in groove 
area of said subinformation field with the information layer which records said 
information signal in said main information field The record approach of the optical 
recording medium characterized by performing record with many [ the direction near 
the after / the hand of cut of said subinformation field / flank part edge side ] 
amounts in which said information layer is unevenly distributed compared with a 
before [ the hand of cut of said subinformation field of said hand of cut ] flank part 
edge side side, 

[Claim 5] The record approach of the optical recording medium according to claim 4 
which records said medium identification information in piles on said a part of 
information layer of the pit formation field formed in said subinformation field. 
[Claim 6] The record approach of the optical recording medium according to claim 4 
or 5 which records said medium identification information, without changing the 
configuration of the information layer of said subinformation field. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of recording information 

to an optical recording medium and an optical recording medium. 

[0002] 



[Description of the Prior Art] In recent years, it is requested buildup of amount of 
information recordable on the optical recording medium of one sheet and that the 
informational software negotiation and illegal copy prevention technique which were 
recorded on the optical recording medium progress, and each identification 
information is recorded to an optical recording medium as the so-called security 
technique. 

[0003] To this want, as identification information to an optical recording medium, the 
postscript field (it is called "BCA" Burst CuttingArea and the following) which carried 
out overwrite of the bar code to the pit section of the mold optical recording medium 
only for playbacks is prepared, and, generally identification information (ID) which is 
different for every optical recording medium in a BCA field at the time of optical- 
recording-medium manufacture, and the technique which records a cryptographic key 
and a decode key if needed are applied, for example. 

[0004] As one example which records a signal on the BCA field of the optical 
recording medium only for these playbacks, there is an approach as shown in drawing 
H . That is. by setting laser by the pattern configuration of BCA and irradiating it in 
pulse based on the modulating signal modulated according to specific identification 
information, such as ID, as shown in drawing 14 (1), as shown in drawing 14 (2). 
package destructive clearance of the reflective film of an optical recording medium is 
carried out at the shape of a stripe. In the part by which destructive clearance of the 
reflective film was carried out. and the left-behind part, as shown in drawing 14 (3), 
stripe-like BCA is formed on an optical recording medium. If the BCA pattern of the 
shape of this stripe is reproduced with the optical head of an optical information 
record regenerative apparatus, since the reflective film has disappeared, as shown in 
drawing 14 (4), in the BCA section, a modulating signal will serve as an intermittently 
missing wave. By applying filter processing for this wave-like lack part, as shown in 
drawing 14 (5). and detecting digital playback data for the business of drawing 14 (6). 
the identification information currently recorded on the optical recording medium can 
be obtained. By reading this identification information, it becomes possible to specify 
optical-recording-medium each. 

[0005] The recorded type light information record medium equipped with the 
information layer which can record an information signal on the other hand, or the 
rewritten type light information record medium equipped with the information layer 
which can rewrite an information signal freely is also developed, and versatility is 
increased. In this recorded type light information record medium and a rewritten type 
light information record medium (henceforth an "optical disk" also including a record 
mold and a rewriting mold), since information can record freely, importance is 
increasingly attached to the handling to the security to the information recorded on 
the optical disk. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is going to apply the BCA 



pattern formation approach which carries out destructive clearance of the reflecting 
layer in the mold optical recording medium only for playbacks to an optical disk, a 
technical problem as shown below will occur. 

[0007] First, since informational existence is detected by optical change of the 
information layer itself, even if it is the configuration of the optical disk temporarily 
equipped with the reflecting layer, an optical difference is hardly undetectable [ with 
the information layer containing which optical activity ingredient of coloring matter, a 
magnetic material, or a phase change mold record ingredient ] by the BCA pattern 
which vanished only the reflecting layer. Therefore, it is necessary to occur change 
which can detect optically the information layer itself which can record an information 
signal on an optical disk. 

[0008] Next, even if it is going to adopt the approach of imitating the BCA pattern 
formation approach in the mold optical recording medium only for playbacks, 
irradiating in pulse the laser set by the BCA pattern configuration, and carrying out 
destructive clearance of the information layer of an optical disk Since cascade 
screens, such as an enhancing layer, a hard layer, an interlayer. and a dielectric layer, 
are formed in the one side side of an information layer at least. Destructive clearance 
only of the information layer containing an optical-activity ingredient cannot be 
carried out selectively. The droplet of an information layer and/or a cascade screen 
occurs the information layer near the boundary section of a BCA pattern and/or 
exfoliation of a cascade screen, and inside a BCA pattern, distortion arises in 
formation of the BCA pattern section, and the technical problem from which a noise 
mixes in the signal which detects BCA, and sufficient BCA signal is not acquired 
occurs. 

[0009] Moreover, the defect resulting from the information layer near the BCA 
pattern and/or exfoliation of a cascade screen does not stop at a subinformation field, 
but attains to even the information layer and/or cascade screen of the main 
information field, and a fatal technical problem generates it for a record mold optical 
recording medium. 

[0010] Especially, at the phase-change optical disk, information is recorded by making 
it cool, after irradiating the light beam which carried out pulse modulation according to 
the information signal at an information layer and carrying out melting of the 
information layer, and forming a record mark. Thus, since melting follows on an 
information layer, when the optical-activity ingredient of the information layer of a 
melting condition pulsates or flows, the configuration which equips a recording 
characteristic with the ingredient which is excellent in a heat mechanical 
characteristic, and which is generally called a dielectric in contact with an information 
layer in order [ ingredient / which constitutes an information layer ] to control the 
phenomenon which causes change is adopted. Furthermore, in the rewriting mold 
optical disk from which a phase state changes reversibly. the configuration which 
pinches an information layer with a dielectric is taken. 



[0011] The cascade screen which has the operation which controls phenomena, such 
as pulsation at the time of melting of the optical-activity ingredient of this information 
layer and/or floating If high energy is forcibly irradiated in order to become the work 
which prevents BCA pattern formation on the occasion of BCA pattern formation and 
to form a BCA pattern There is no location which absorbs impacts, such as ebullition 
of an optical-activity ingredient or evaporation. Exfoliation of a cascade screen 
and/or an information layer, The droplet of air bubbles, a cave-in, an information layer, 
and/or a cascade screen ingredient occurs in the interior of a BCA pattern, and a 
periphery, a defect spreads even in the information layer of not only a subinformation 
field but the main information field, and the generating factor of the fatal defect which 
becomes unrecordable increases. 

[0012] Thus, it is difficult to record at least the BCA pattern which can be detected 
to accuracy on a recordable mold optical disk, and the trouble accompanying 
formation of a BCA pattern is mentioned to the main factors of the cause which the 
manufacturing cost of an optical disk goes up. 

[0013] This invention aims at offer of the optical disk in which the approach and BCA 
pattern which record BCA stably were formed, to a record mold optical disk. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 
optical recording medium of this invention The main information field which can record 
an information signal, and said information signal are divided and equipped with the 
subinformation field which records the subinformation from which a class differs in the 
direction of 1 principal plane of a substrate. The lead-in groove area of said 
subinformation field is also equipped with the information layer which records said 
information signal in said main information field. The direction near the after [ the 
hand of cut of said subinformation field where the medium identification information 
which identifies said medium optically was recorded on said information layer of said 
lead-in groove area ] flank part edge side It is characterized by there being many 
amounts in which said information layer of said lead-in groove area is unevenly 
distributed [ near the before / the hand of cut of said subinformation field of said 
hand of cut / flank part edge side ]. As for medium identification information, in said 
optical recording medium, it is desirable to record in piles on said a part of information 
layer of the pit formation field formed in the subinformation field. As for medium 
identification information, in said optical recording medium, it is desirable to have 
recorded without changing the configuration of the information layer of a 
subinformation field. In order to attain the above-mentioned object, moreover, the 
record approach of the optical recording medium of this invention The main 
information field which can record an information signal, and said information signal 
are divided and equipped with the subinformation field which records the 
subinformation from which a class differs in the direction of 1 principal plane of a 
substrate. In said lead-in groove area which recorded the medium identification 



information whicli identifies said medium optically using the disc-like optical recording 
medium which also equipped the lead-in groove area of said subinformation field with 
the information layer which records said information signal in said main information 
field The direction near the after [ the hand of cut of said subinformation field ] flank 
part edge side is characterized by performing record with many amounts in which said 
information layer is unevenly distributed [ near the before / the hand of cut of said 
subinformation field of said hand of cut / flank part edge side ]. As for the record 
approach of said optical recording medium, it is desirable to record said medium 
identification information in piles on said a part of information layer of the pit 
formation field formed in said subinformation field. As for the record approach of said 
optical recording medium, it is desirable to record said medium identification 
information, without changing the configuration of the information layer of said 
subinformation field. 
[0015] 

[Embodiment of the Invention] In order to equip the optical recording medium of this 
invention with the information layer which can record a rear-spring-supporter 
information signal on the main information field and a subinformation field and to have 
the configuration which recorded the subinformation recorded on the information 
layer of a subinformation field, without changing the configuration of an information 
layer. In the case of medium identification information pattern formation like a BCA 
pattern, the defect which the information layer of a BCA pattern boundary part 
cannot recover [ of exfoliation or a hole ] occurs especially. A technical problem fatal 
to the record mold optical recording medium that originate in the defect concerned 
and the information layer of the main information field also becomes unrecordable is 
solvable. What is necessary is to mention optical-activity ingredients, such as coloring 
matter, a magnetic material, and a phase change ingredient, for example, to choose 
suitably the energy intensity of the light sources, such as a laser beam, and/or a heat 
source etc., and just to record it as a gestalt of the information layer of the 
subinformation field which records subinformation without change of a configuration, 
corresponding to an optical-activity ingredient. In addition, with configuration change 
of the information layer as used in the field of this invention, a very minute change of 
configuration change of the information layer accompanying the atomic arrangement 
change for example, between a crystal / crystal, between amorphous and a crystal, 
etc., configuration change of the information layer accompanying the chemical change 
of the ingredient which constitutes an information layer, etc. is not included. 
[0016] If the configuration which contains phase change die materials in the 
information layer of the main information field is adopted, the phase state of medium 
identification information recorded, for example on the information layer of a 
subinformation field and the phase state of the information layer of the main 
information field can be changed independently, and the phase state of the 
information layer of each field can be controlled, or the record part of medium 



identification information can be recorded with a different phase from the phase state 
of the information layer of the main information field. 

[0017] If the main component of the information layer of the main information field 
and the main component of the information layer of a subinformation field adopt the 
same configuration, since an optical recording medium can be created without 
changing the ingredient configuration of the information layer of a subinformation field, 
and the information layer of the main information field, an optical recording medium 
can be offered cheaply. 

[0018] Moreover, while the part on which the information signal is recorded is easily 
discriminable or it records the part and information signal on which medium 
identification information is recorded with the record regenerative apparatus if the 
configuration which performs said information signal record process by the light beam 
modulation technique of said medium identification information record process and 
different modulation technique is adopted after performing said medium identification 
information record process, the medium information on a medium information signal 
part can be recognized exactly. 

[0019] Furthermore, after said medium identification information record process and 
said phase-number conversion process, when a configuration including the process 
which records an information signal on the information layer of said main information 
field is adopted and a magneto-optic-recording ingredient or a phase change record 
ingredient is included in an information layer, since record, playback, and/or 
elimination are made in the information layer of the main information field, it is 
desirable, in addition, you may carry out simultaneously so that a medium 
identification information record process and a phase-number conversion process 
may be mentioned later, and an after [ for example, a phase-number conversion 
process ] medium discernment division record process is performed — it is — it is — 
carrying out as a separate process like the order of the reverse responds at the time 
of the need, and it can choose. 

[0020] If the configuration which falls rather than the light beam reinforcement which 
irradiates the light beam reinforcement which irradiates medium identification 
information at an information layer at information layers other than medium 
identification information is adopted For example, when the ingredient which carries 
out a phase change between amorphous and a crystal is included in an information 
layer It is recordable on an information layer as medium identification information with 
the condition (an amorphous condition accounts for the main rate) that membranes 
were formed, and except a medium identification information part, since phase- 
number conversion can be carried out to a crystallized state, medium identification 
information is recordable with usual initial crystallization equipment. 
[0021] Moreover, it can respond by the scan to which a spot laps in the main 
scanning direction of the hoop direction of the spot which irradiates a light beam and 
records medium identification information on an information layer, and the direction of 



vertical scanning of the direction of a path of this spot in a main scanning direction 
and the direction of vertical scanning using the optical beam spot narrower than the 
width of face and path lay length of a hoop direction of a medium recognition signal in 
order to perform the scan which piles up a part of spot. 

[0022] If the relative-displacement rate of the main scanning direction of a spot and 
an optical disk is controlled especially proper, it is also possible to make an 
information layer into an opening like the medium identification information which the 
information layer of a medium identification information part can be made unevenly 
distributed with a melting condition, and is formed in the reflecting layer in the mold 
optical recording medium only for playbacks. This opening-ized medium identification 
information part is liquefied, and since an information layer is unevenly distributed, it 
can also cancel technical problems, such as exfoliation of the information layer by the 
impact which originates in generating of the droplet of the ingredient of an information 
layer, and/or the ingredient of a cascade screen etc., evaporation, etc. compared with 
the approach of irradiating the light beam of the magnitude of a medium identification 
information part, and creating an opening, and/or a cascade screen. In addition, in 
order to be dependent on the ingredient of the information layer of an optical disk, 
and/or the surrounding configuration and surrounding ingredient of a cascade screen 
of an information layer, the width of face of the main scanning direction of the light 
beam which irradiates a medium identification information part, and the direction of 
vertical scanning, the reinforcement of a light beam, and/or the relative velocity of a 
light beam and an optical disk are chosen suitably, and are used. Moreover, although it 
also has the effectiveness that the alteration of the medium identification information 
by the user can be prevented, for example, with the desirable configuration which 
makes a medium identification information part an opening, the configuration of the 
information layer of a medium identification information part of changing with the 
configuration of other information layers is natural in this case. 
[0023] Furthermore, if the direction near the after [ the hand of cut of the 
subinformation on an optical recording medium ] fiank part edge side adopts a 
configuration with many amounts in which the information layer of a subinformation 
field is unevenly distributed [ near the before / the subinformation on a hand of cut / 
side edge side ]-izing of the medium identification Information part can be carried out 
[ opening ]. and the same optical property as the medium identification information of 
the mold optical recording medium only for playbacks will be obtained. 
[0024] In this invention, an optical recording medium is a disk type-like medium and, 
as for a subinformation field, it is desirable to make it exist in the location which met 
the inner skin of the lead-in groove area of said disk type-like medium. It is because 
it is most suitable for said location recording medium identification information. 
[0025] Moreover, in this invention, in an optical disk with a diameter of about 120mm, 
it is desirable [ a subinformation field ] to exist in the range of 22.3mm or more 
23.5mm or less from the core of a disk so that an optical pickup may not be 



restricted structural from a motor and an actuator and the main information may not 
be affected, including the range which can carry out movable [ of the optical pickup ]. 
It is because it is most suitable for said location recording medium identification 
information similarly. 

[0026] Moreover, it is desirable to record subinformation by the postscript field (Burst 
Cutting Area) which carried out overwrite so that it may leave an amorphous 
condition to a subinformation field in the shape of a stripe or may leave a crystallized 
state in the shape of a stripe. When leaving an amorphous condition to a 
subinformation field in the shape of a stripe, it is desirable to carry out the phase 
change of the main information field to a crystallized state, and to initialize it 
succeedingly. When leaving a crystallized state to a subinformation field in the shape 
of a stripe, the main information field is convenient when using the record film of 
initialization needlessness (AZUDEPO (as-depo)). Although the AZUDEPO film is 
crystallized from the beginning, it can be made to make it amorphous by irradiating 
laser power so that it may become an elevated temperature momentarily to extent 
which record film does not destroy. 

[0027] In the above, there are the chalcogenide which uses Te and Se as the base, 
for example. GeSbTe, GeTe. etc. as record film which is made to carry out the phase 
change of the main information field to a crystallized state, and initializes it. Moreover, 
it can form by the approach of for example making GeSbTe of said chalcogenide 
depositing slowly, using the gaseous-phase thin film depositing methods, such as a 
vacuum deposition method, as record film of initialization needlessness (AZUDEPO 
(as-depo)). 

[0028] In the above, phase changes are an amorphous condition and a crystallized 
state, and it is desirable that the reflection factor of the light of a crystallized state is 
high 10% or more as compared with the reflection factor of the light of an amorphous 
condition. It is because recording information can distinguish certainly if reflection 
factor ratios differ 10%. 

[0029] Moreover, it is desirable for said optical recording medium to have a disc-like 
configuration, to scan said light beam equipped with the superposition part which piles 
up said a part of spot in the direction of vertical scanning of the main scanning 
direction of the hoop direction of said spot and the direction of a path of said spot 
when irradiating the spot of a light beam at an information layer and recording said 
medium identification information, and to make said superposition part into recording 
information. The recorded BCA signal is reproducible using the light beam which can 
form a BOA signal without a break radially and reproduces the main information by 
this approach. 

[0030] Hereafter, one example of invention is explained, referring to a drawing. In 
addition, although the following examples explain the case of the rewriting mold 
phase-change optical disk which carries out a phase change reversibly between 
amorphous and a crystal as an optical recording medium, they are not limited to a 



rewriting mold phase-change optical disk as an optical recording medium applicable to 
this invention, and can apply the information layer ingredient of pigment system 
ingredients, such as the so-called optical magnetic adjusters, such as the rare earth 
and a transition-metals alloy, cyanine dye, and phthalocyanine system coloring matter, 
etc. in which the so-called record is possible. Moreover, the ingredient which carries 
out a phase change between amorphous and a crystal or between a crystal / crystal 
is mentioned, as phase change die materials, conventionally, since it is a well-known 
ingredient, it omits for details, but it is applicable even if it is the ingredient which 
carries out the phase change also of the ingredient which carries out a phase change 
reversibly only to one of the two. 

[0031] (Example 1) Drawing 1 is the block diagram showing an example of the 
equipment configuration which records medium identification information in an optical 
disk, and explains the case of BCA as medium identification information. The 
recording device of this drawing The laser actuator 5 which drives the light source of 
the optical pickup 4 which condenses the light beam generated from the light sources, 
such as the spindle motor 2 and the roll control section 3 which rotate an optical disk 
1 . and a laser beam, and an optical pickup 4. and the subinformation recorded on an 
optical disk are modulated. A BCA signal The BCA signal generation section 6 and the 
BCA signal to create On a basis, a laser modulated wave form The light which carried 
out outgoing radiation from the wave setting-out section 7 which operates 
orthopedically, and an optical pickup 4 The focal control section 8 for condensing on 
an optical disk, the delivery motor 9 to which an optical pickup 4 is moved and the 
delivery motor control section 10, the position transducer 1 1 that detects the 
location of an optical pickup 4, the laser actuator 5, the roll control section 3, the 
focal control section 8, and the delivery motor control section 10 It consists of 
system control systems 12 controlled synthetically. 

[0032] Drawing 2 is the important section cross-section block diagram showing the 
phase-change optical disk structure of an example of an optical disk applicable to this 
invention. As shown in drawing 2 , in contact with the record film 26 which consists of 
a dielectric layer 22, a recording layer 23 (the so-called information layer), a dielectric 
layer 24, and a reflecting layer 25, and record film 26, ultraviolet-rays hardening resin 
etc. is applied as a resin protective coat 27 on one principal plane of the transparence 
substrate 21. As a recording layer 23. it has the phase change mold recording layer, 
and the phase state of a recording layer can be changed using an optical means, and 
information record can be performed. It is stuck through a glue line 28 by making 
these two substrates into a couple, and is finished as an optical disk of one sheet. In 
addition, even if it is the optical disk made the symmetry configuration through the 
glue line 28. of course, it is applicable, the record film 26 in the example shown in 
drawing 2 — to the dielectric layer 22. membranes were formed by Zn-Si02 (30nm of 
thickness) to GeTeSb (20nm of thickness), and a dielectric layer 24, and aluminum 
alloy (90nm of thickness) was formed by the sputtering method at the reflecting layer 



25 at Zn-Si02 (120nm of thickness), and a recording layer 23. 

[0033] Drawing 3 is the plan of the phase-change optical disk shown in drawing 2 . As 
shown in this drawing, the main information record section 31 and the subinformation 
record section 32 exist in an optical disk 1. The main information is record and 
information reproduced or eliminated in an optical record regenerative apparatus, 
users are things, such as ID (identification information) from which subinformation 
differs for every disk, a cryptographic key, and a decode key, and it is recorded at the 
time of optical disk manufacture. Hereafter, the example of this invention explains 
based on BCA record as subinformation record. In addition, the pit section which 
formed the positional information about the main information etc. in the 
subinformation field in the pit in addition to **** is also contained, and, generally BCA 
is recorded in piles on a part of recording layer of this pit formation field. The 
subinformation record section 32 exists in the range of 22.3mm or more 23.5mm or 
less from the core of an optical disk 1. This field is also called lead-in groove area. 
Moreover, in the example shown in drawing 3 , when the subinformation record 
section 32 was recorded using laser with a wavelength of 810nm and the 
subinformation record section 32 was reproduced using laser with a wavelength of 
660nm, the rate of a light reflex of the part of an amorphous condition of the rate of a 
light reflex of the part of a crystallized state was 2.5% 1 6%. 

[0034] Drawing 4 shows the flow chart which records BCA on the phase-change 
optical disk of this invention. The procedure which records BCA is explained using 
drawing 4 . The procedure which records BCA is roughly divided into three sequences, 
and consists of the starting sequence 41. a BCA record sequence 42, and a 
termination sequence 43. 

[0035] It rises first and a sequence 41 is explained. By step 41a, a spindle motor 2 is 
driven by the roll control section 3 based on the directions from the system control 
system 1 2, and an optical disk 1 is rotated at a fixed rotational frequency (CAV 
condition). By step 41b, the delivery motor 9 controlled by the delivery motor control 
section 10 rotates the screw 13 which supports an optical pickup 4, moves an optical 
pickup 4 in the direction of a path of an optical disk 1, and is moved to a 
subinformation recording start location. By step 41c, the laser actuator 5 drives the 
high power laser 14, such as semiconductor laser currently used as the light source, 
based on the directions from the system control system 1 2. The light beam which 
carried out outgoing radiation from laser 14 lets the optical system of an optical 
pickup 4, and the last objective lens 15 pass, and is irradiated by the optical disk. The 
optical output by which outgoing radiation is carried out from laser 14 at this time is 
an output of extent which does not crystallize the recording layer 23 of an optical 
disk 1. Focal control is performed and the light beam which carried out outgoing 
radiation from laser 14 is made to condense in the shape of [ of an optical disk 1 ] 
record film by step 41 d. The reflected light from an optical disk 1 is detected by the 
photodetector 16, and is outputted as an electrical signal from a photodetector 16. 



This output signal is amplified by pre amplifier 1 7, and is inputted into the focal 
control section 8. According to the input signal from a photodetector, the focal 
control section 8 drives the voice coil 18 of an optical pickup 4, and it controls it by 
making the perpendicular direction of an optical disk side move an objective lens 15 
slightly so that a light beam condenses on record film. By step 41 e, a position 
transducer 1 1 detects the location of an optical pickup, and transmits positional 
information to the system control system 1 2. While detecting that the system control 
system 12 has the exposure location of a light beam in a subinformation recording 
start location based on the acquired positional information and outputting a 
subinformation record signal to the wave setting-out section 7 by step 41 f, the BCA 
record sequence 42 is started. When there is no exposure location of a light beam in a 
subinformation recording start location, the system control system 12 is based on the 
delivery motor control section 10, and delivery and the delivery motor control section 
10 are based on this signal in a signal, drive the delivery motor 9, an optical pickup 4 
is made to move slightly, and it is made to move to a subinformation recording start 
location. It returns to step 41 e again after this. 

[0036] Next, the BCA record sequence 42 is explained. By step 42a. as shown in 
drawing 5 (1). record data (subinformation), such as identification information recorded 
on an optical disk 1, are coded, and a BCA pattern (record signal) as shown in drawing 
5 (2) is created. In step 42b. the wave setting-out section 7 generates a laser 
modulated wave form based on a BCA pattern. The wave setting-out section 7 
operates orthopedically the laser modulated wave form where the BCA signal sent 
from the BCA signal generation section 6 and the BCA signal as indicate the one- 
revolution pulse signal from the roll control section 3 to be timing to drawing 5 (3) 
based on the rotational frequency from the system control system 1 2 were reversed. 
Moreover, the wave setting-out section 7 performs bias outputs, such as a laser 
output lower than a subinformation record signal, for example, a playback output etc., 
when outputting a laser modulated wave form for the subinformation record signal 
from the system control system 12 a carrier beam case and not receiving a 
subinformation record signal. While an optical disk 1 rotates one time, step 42c and 
step 42d are performed simultaneously. In step 42c, BCA record is performed on an 
optical disk 1. The laser actuator 5 performs laser actuation based on the laser 
output value specified from the system control system 12. and the laser modulated 
wave form from the wave setting-out section 7, and a laser beam is outputted like 
drawing 5 (4). In the optical output in drawing 5 (4), output 51a is a laser output from 
which energy required to crystallize the record film 26 of an optical disk 1 is obtained, 
and output 51b is the output (for example, playback power) of extent which does not 
crystallize the record film 26 of an optical disk 1. 

[0037] Next, the optical output shown in drawing 5 (4) explains BCA record of a up to 
[ an optical disk 1 ] using drawing 6 . It is condensed on the record film 26 of an 
optical disk 1. and a light beam 61 moves relatively by rotating an optical disk 1 in an 



optical disk 1 top (the arrow head of this drawing shows the migration direction of an 
optical disk 1). Based on the laser modulated wave form generated by the wave 
setting-out section 7, the laser actuator 5 modulates the output reinforcement of a 
laser beam. By crystallizing record film 26, when an optical output is 51a, and leaving 
with the condition (mainly amorphous condition) of having formed record film 26 when 
an optical output was 51b, the intermission of the crystallization is carried out and 
BCA is recorded. 

[0038] In step 42d, while an optical disk 1 makes one revolution, an optical pickup 4 is 
moved in the direction of a path of an optical disk 1. The procedure which records a 
BCA pattern is explained using drawing 7 , moving an optical pickup. The condensing 
spot 71 condensed on the record film 26 of an optical disk 1 is carrying out the long 
configuration to the direction of a path of an optical disk 1 . The movement magnitude 
72 of the optical pickup 4 per one spindle motor revolution is path lay length 71a of 
the condensing spot 71, equivalent, or the magnitude below equivalent. With the 
directions from the system control system 12, the delivery motor control section 10 
makes the delivery motor 9 drive, and it moves an optical pickup 4 so that it may 
become a fixed rate synchronizing with a revolution of a spindle motor 2. By 
modulating a laser beam on the basis of a one-revolution pulse, as step 42c described 
simultaneously, a stripe-like BCA pattern is formed in the subinformation record 
section of an optical disk 1 from the principle shown by drawing 6 . 
[0039] By step 42e, a position transducer 1 1 detects the location of an optical pickup, 
and transmits positional information to the system control system 12. While detecting 
that the system control system 12 has the exposure location of a light beam in a 
subinformation record section based on the acquired positional information and 
outputting a subinformation record signal to the wave setting-out section 7 by step 
42f, it returns to step 42b. When the exposure location of a light beam comes outside 
a subinformation record section, it moves to the termination sequence 43. 
[0040] Next, the termination sequence 43 is explained. The system control system 1 2 
returns the laser actuator 5 a signal, and returns delivery and a laser output to 
playback power by step 43a. By step 43b, the system control system 12 suspends 
delivery and focal control for a signal to the focal control section 8. The system 
control system 1 2 makes a signal the laser actuator 5, and makes delivery and a laser 
output zero by step 43c. 

[0041] By the above approach, BCA is recordable on the subinformation record 
section of the optical disk 1 shown in drawing 3 by leaving an amorphous condition in 
the shape of a stripe. 

[0042] The case where the phase-change optical disk which recorded BCA is played 
in the usual optical information record regenerative apparatus by the above- 
mentioned approach to drawing 5 is shown. The BCA pattern recorded on an optical 
disk at this time is formed in the shape of [ like drawing 5 (5) ] a stripe. If this stripe 
is reproduced with the optical head of the usual optical information record 



regenerative apparatus, since a reflection factor falls compared with a crystallized 
state, the part of an amorphous condition will be reproduced like drawing 5 (6). This 
regenerative signal turns into a BCA regenerative signal in the mold optical recording 
medium only for playbacks of the conventional example shown by drawing 14 (4). and 
the almost same regenerative signal. By making a low pass filter pass this 
regenerative signal, a signal like drawing 5 (7) is acquired and playback data like 
drawing 5 (8) are obtained by carrying out a level slice. 

[0043] In addition, although generation of the laser modulated wave form in the wave 
setting-out section was based on the one-revolution pulse signal from a spindle 
motor 2 here, a rotary encoder is further formed in a spindle motor 2, and there is a 
method of setting up the generating timing of an intermittent pulse on the basis of the 
angle-of-rotation signal of the optical disk 1 detected with this rotary encoder. 
According to this approach, the error of the BCA record location by revolution 
fluctuation of a spindle motor 2 etc. can be reduced, and the precision of a BCA 
record location can be raised further. 

[0044] Moreover, although explained in the condition of making a revolution of an 
optical disk 1 into a fixed rotational frequency (CAV) here, there is the approach of 
making a revolution of an optical disk 1 a constant linear velocity (CLV) by forming a 
rotary encoder in a spindle motor 2, and being based on the angle-of-rotation signal 
of the optical disk 1 detected with this rotary encoder. Since according to this 
approach the laser output for crystallizing record film can be carried out to regularity 
and the crystallization time difference by linear-velocity change is lost, a stable 
crystallized state can be acquired. 

[0045] Moreover, although explained using a square wave form like drawing 6 as a 
laser output for carrying out the intermission of the crystallization here, there is also 
the approach of using a laser output as multi-pulse shape. According to this approach, 
it is controllable to become the heating value which needs the heating value given to 
a disk side by the laser beam to crystallize only a crystallization field, and since it can 
stop that a crystallization field spreads with remaining heat, the optimal BCA record 
condition can be acquired. 

[0046] (Example 2) Drawing 8 is the block diagram showing the configuration of the 
BCA recording apparatus which can also perform initialization processing of an optical 
disk continuously while recording BCA on the optical disk of this invention. This 
recording device has the description that BCA record and initialization can be 
performed continuously, to an optical disk 1 by adding the change-over machine 83 
which switches each control system according to the BCA record control system 81. 
the initialization control system 82, and a situation into a system control system to 
the BCA recording device shown in drawing 1 . When the exposure location of a light 
beam is in a subinformation record section with the signal from a position transducer 
11, system control of the change-over machine 83 which switches this BCA record 
and initialization is carried out according to a BCA record control system, and when it 



is outside a subinformation record section, system control of it is carried out 
according to an initialization control system. 

[0047] After performing BCA record for concrete actuation of this equipment in the 
state of CAV as an example using the flow chart of drawing 9 and drawing 10 , the 
case where it initializes in the state of CLV is shown below. The procedure of this 
equipment is roughly divided into four sequences, and consists of the starting 
sequence 41, the BCA record sequence 42, an initialization sequence 91, and a 
termination sequence 43. In this example, radius location 34a [ in / in a 
subinformation recording start location / drawing 3 ], radius location 34b [ in / in a 
subinformation record termination location / drawing 3 ], and an initialization starting 
position set radius location 34b in drawing 3 , and an initialization termination location 
to radius location 34c in drawing 3 . 

[0048] It rises first and a sequence 41 is explained. By step 41a, a spindle motor 2 is 
driven by the roll control section 3 based on the directions from the system control 
system 12, and an optical disk 1 is rotated at a fixed rotational frequency (CAV 
condition). By step 41b, the delivery motor 9 rotates the screw 13 which supports an 
optical pickup 4, moves an optical pickup 4 in the direction of a path of an optical disk 
1, and is moved to a subinformation recording start location. By step 41c. the laser 
actuator 5 drives laser 14 based on the directions from the system control system 12. 
The light beam which carried out outgoing radiation from laser 14 lets the optical 
system of an optical pickup 4. and the last objective lens 15 pass, and is irradiated by 
the optical disk. The optical output by which outgoing radiation is carried out from 
laser 14 at this time is an output of extent which does not crystallize the recording 
layer 23 of an optical disk 1. Focal control is performed and the light beam which 
carried out outgoing radiation from laser 14 is made to condense in the shape of [ of 
an optical disk 1 ] record film by step 41 d. By step 41 e, a position transducer 1 1 
detects the location of an optical pickup, and transmits positional information to the 
system control system 1 2. While detecting that the system control system 1 2 has the 
exposure location of a light beam in a subinformation recording start location based 
on the acquired positional information and outputting a subinformation record signal to 
the wave setting-out section 7 by step 41 f, the BCA record sequence 42 is started. 
When there is no exposure location of a light beam in a subinformation recording start 
location, the system control system 12 drives a signal to the delivery motor control 
section 10. delivery and the delivery motor control section 10 drive the delivery motor 
9 based on this signal, an optical pickup 4 is made to move slightly, and it is made to 
move to a subinformation recording start location. It returns to step 41 e again after 
this. 

[0049] Next, the BCA record sequence 42 is explained. By step 42a. record data 
(subinformation), such as identification information recorded on an optical disk 1 . are 
coded, and a BCA pattern (record signal) is created. In step 42b. the wave setting-out 
section 7 generates a laser modulated wave form based on a BCA pattern. The wave 



setting-out section 7 operates orthopedically the BCA signal sent from the BCA 
signal generation section 6. and the laser modulated wave form where the BCA signal 
was reversed for the one-revolution pulse signal from the roll control section 3 as 
timing based on the rotational frequency from the system control system 12. 
Moreover, the wave setting-out section 7 outputs a laser modulated wave form for 
the subinformation record signal from the system control system 12 a carrier beam 
case, and when not receiving a subinformation record signal, it performs a bias output. 
While an optical disk 1 rotates one time, step 42c and step 42d are performed 
simultaneously. 

[0050] In step 42c, BCA record is performed on an optical disk 1. The laser actuator 
5 performs laser actuation based on the laser output value specified from the system 
control system 1 2, and the laser modulated wave form from the wave setting-out 
section 7. and a laser beam is outputted like drawing 5 (4). The optical output in 
drawing 5 (4) is a laser output from which energy required for output 51a to 
crystallize the record film 26 of an optical disk 1 is obtained, and output 51b is the 
output (for example, playback power) of extent which does not crystallize the record 
film 26 of an optical disk 1. As shown in drawing 6 , by irradiating this modulated light 
beam at the record film of an optical disk 1 . the intermission of the crystallization is 
carried out and BCA is recorded. 

[0051] In step 42d, while an optical disk 1 makes one revolution, only an amount 
predetermined with constant speed moves an optical pickup 4 in the direction of a 
path of an optical disk 1 like drawing 7 . A stripe-like BCA pattern is formed in the 
subinformation record section of an optical disk 1 by performing step 42c and step 
42d simultaneously. 

[0052] By step 42e, a position transducer 1 1 detects the location of an optical pickup, 
and transmits positional information to the system control system 12. While detecting 
that the system control system 12 has the exposure location of a light beam in a 
subinformation record section based on the acquired positional information and 
outputting a subinformation record signal to the wave setting-out section 7 by step 
42f, it returns to step 42b. When the exposure location of a light beam comes outside 
a subinformation record section, it moves to the initialization sequence 91 shown in 
drawing 10 . 

[0053] Next, the initialization sequence 91 is explained. If the exposure location of a 
light beam comes outside a subinformation record section and it goes into an 
initialization field, an initialization control system will perform system control with the 
change-over vessel 83, The system control system 12 switches a signal to the roll 
control section, and switches delivery and a revolution condition to a CLV condition 
from CAV by step 91a. The system control system 12 is power required for the 
record film 26 of an optical disk 1 to crystallize a signal at the laser actuator 5 to the 
linear velocity to which delivery and the laser actuator 5 were set. and controls a 
laser output by step 91b to become fixed. By step 91c, while an optical disk 1 makes 



one revolution, the delivery motor control section 10 drives the delivery motor 9. and 
only a predetermined amount moves [ control section ] an optical pickup. By step 91 d. 
a position transducer 1 1 detects the location of an optical pickup, and transmits 
positional information to the system control system 12. Based on the acquired 
positional information, the system control system 12 detects that the exposure 
location of a light beam is in an initialization field, and returns to step 91c. When the 
exposure location of a light beam comes outside an initialization field, it moves to the 
termination sequence 43. 

[0054] Next, the termination sequence 43 is explained. The system control system 12 
returns the laser actuator 5 a signal, and returns delivery and a laser output to 
playback power by step 43a. By step 43b, the system control system 12 suspends 
delivery and focal control for a signal to the focal control section 8. The system 
control system 12 makes a signal the laser actuator 5. and makes delivery and a laser 
output zero by step 43c. 

[0055] By the above actuation, after recording BCA by changing the phase state of 
record film 26 to the subinformation record section on an optical disk 1, initialization 
processing of an optical disk 1 can also be performed continuously, and a 
manufacture process can be simplified. 

[0056] In addition, although the case where it initialized in the state of CLV was 
explained in the example 2 after performing BCA record in the state of CAV, it is also 
possible to carry out after [ initialization ] BCA record. Moreover, it is also possible by 
controlling laser output reinforcement in accordance with linear velocity to perform 
BCA record and initialization continuously with a CAV condition. Moreover, it is also 
possible to perform BCA record and initialization continuously with a CLV condition 
by attaching a rotary encoder to a spindle motor and generating a laser modulating 
signal on the basis of the angle-of-rotation signal of the optical disk 1 detected with 
said rotary encoder at the time of BCA record. 

[0057] (Example 3) By preparing the hole (a hole being called below) in which the 
breakthrough or cave-in which penetrates a recording layer and/or record film is 
prepared using the equipment shown by drawing 8 explains how to record a BCA 
pattern. Compared with the approach of recording a BCA pattern by one laser 
luminescence to one BCA pattern which is the conventional example, by irradiating an 
optical spot sufficiently smaller than the BCA pattern to form over multiple times, the 
thermal effect on record film and its periphery and a thermal damage can be reduced, 
and a good hole (BCA pattern) can be formed by this invention. Moreover, as shown in 
drawing 1 1 , it is realizable by raising a laser beam output to power 111a which film 
destruction generates at the BCA Records Department. According to this approach, 
initialization processing of an optical disk can also be performed, and a hole can be 
made in record film as usual, and BCA record can also be carried out. 
[0058] After performing BCA record for concrete actuation of this equipment in the 
state of CAV as an example using the flow chart of drawing 12 and drawing 13 , the 



case where it initializes in the state of CLV is shown below. The procedure of this 
equipment is roughly divided into four sequences, and consists of the starting 
sequence 41. the BCA record sequence 121, an initialization sequence 131, and a 
termination sequence 43. Moreover, in radius location 34b of drawing 3 , and an 
initialization starting position, radius location 34a of drawing 3 and a subinformation 
record termination location set [ a subinformation recording start location ] radius 
location 34a of drawing 3 , and an initialization termination location to radius location 
34c of drawing 3 . 

[0059] It rises first and a sequence 41 is explained. By step 41a, a spindle motor 2 is 
driven by the roll control section 3 based on the directions from the system control 
system 12, and an optical disk 1 is rotated at a fixed rotational frequency (CAV 
condition). By step 41b. the delivery motor 9 rotates the screw 13 which supports an 
optical pickup 4, moves an optical pickup 4 in the direction of a path of an optical disk 
1, and is moved to a subinformation recording start location. By step 41c, the laser 
actuator 5 drives laser 14 based on the directions from the system control system 12. 
The light beam which carried out outgoing radiation from laser 14 lets the optical 
system of an optical pickup 4, and the last objective lens 1 5 pass, and is irradiated by 
the optical disk. The optical output by which outgoing radiation is carried out from 
laser 14 at this time is an output of extent which does not crystallize the recording 
layer 23 of an optical disk 1 . Focal control is performed and the light beam which 
carried out outgoing radiation from laser 14 is made to condense on the record film of 
an optical disk 1 by step 41 d. By step 41 e, a position transducer 1 1 detects the 
location of an optical pickup, and transmits positional information to the system 
control system 12. While detecting that the system control system 12 has the 
exposure location of a light beam in a subinformation recording start location based 
on the acquired positional information and outputting a subinformation record signal to 
the wave setting-out section 7 by step 41 f, the BCA record sequence 42 is started. 
When there is no exposure location of a light beam in a subinformation recording start 
location, the system control system 12 drives a signal to the delivery motor control 
section 10, delivery and the delivery motor control section 10 drive the delivery motor 
9 based on this signal, an optical pickup 4 is made to move slightly, and it is made to 
move to a subinformation recording start location. It returns to step 41 e again after 
this. 

[0060] Next, the BCA record sequence 121 is explained. By step 121a, record data 
(subinformation), such as identification information recorded on an optical disk 1. are 
coded, and a BCA pattern (record signal) is created. In step 121b, the wave setting- 
out section 7 generates a laser modulated wave form based on a BCA pattern. The 
wave setting-out section 7 operates a laser modulated wave form for the one- 
revolution pulse signal from the roll control section 3 orthopedically as timing based 
on the BCA signal sent from the BCA signal generation section 6. and the rotational 
frequency from the system control system 1 2. Moreover, the wave setting-out 



section 7 outputs a laser modulated wave form for the subinformation record signal 
from the system control system 12 a carrier beam case, and when not receiving a 
subinformation record signal, it performs a bias output. While an optical disk 1 rotates 
one time, step 121c and step 121d are performed simultaneously. In step 121c. BCA 
record is performed on an optical disk 1. The laser actuator 5 performs laser 
actuation based on the laser output value specified from the system control system 
12. and the laser modulated wave form from the wave setting-out section 7, and a 
laser beam is outputted like drawing 1 1 (1). In the optical output in drawing 1 1 (1), 
output 1 1 1 a is a laser output from which energy required to destroy the record film 
26 of an optical disk 1, and prepare a hole is obtained, and output 111b is the output 
(for example, playback power) of extent which does not crystallize the record film 26 
of an optical disk 1 . By irradiating this modulated light beam at the record film of an 
optical disk 1 , BCA which was made to carry out the intermission of the hole to a 
recording layer and/or record film, and equipped them with it is recorded. 
[0061] In step 121d, while an optical disk 1 makes one revolution, only an amount 
predetermined with constant speed moves an optical pickup 4 in the direction of a 
path of an optical disk 1. A stripe-like BCA pattern is formed in the subinformation 
record section of an optical disk 1 by performing step 121c and step 121d 
simultaneously. By step 121e, a position transducer 1 1 detects the location of an 
optical pickup, and transmits positional information to the system control system 12. 
While detecting that the system control system 12 has the exposure location of a 
light beam in a subinformation record section based on the acquired positional 
information and outputting a subinformation record signal to the wave setting-out 
section 7 by step 121f, it returns to step 121b. When the exposure location of a light 
beam comes outside a subinformation record section, it moves to the initialization 
sequence 131 shown in drawing 13 . 

[0062] Next, the initialization sequence 131 is explained. If the exposure location of a 
light beam comes outside a subinformation record section, an initialization control 
system will perform system control with the change-over vessel 83. The system 
control system 12 returns the laser actuator 5 a signal, and returns delivery and a 
laser output to playback power by step 131a. An optical pickup 4 is moved in the 
direction of a path of an optical disk 1, and it is made to move to an initialization 
starting position by step 131b. 

[0063] The system control system 12 switches a signal to the roll control section, and 
switches delivery and a revolution condition to a CLV condition from CAV by step 
131c. The system control system 12 controls a laser output by step 131d to become 
fixed by power required for the record film 26 of an optical disk 1 to crystallize a 
signal at the laser actuator 5 to the linear velocity to which delivery and the laser 
actuator 5 were set. By step 131e. while an optical disk 1 makes one revolution, the 
delivery motor control section 10 drives the delivery motor 9, and only a 
predetermined amount moves [ control section ] an optical pickup. By step 13 If. a 



position transducer 1 1 detects the location of an optical pickup, and transmits 
positional information to the system control system 1 2. Based on the acquired 
positional information, the system control system 1 2 detects that the exposure 
location of a light beam is in an initialization field, and returns to step 131e. When the 
exposure location of a light beam comes outside an initialization field, it moves to the 
termination sequence 43. 

[0064] Next, the termination sequence 43 is explained. The system control system 1 2 
returns the laser actuator 5 a signal, and returns delivery and a laser output to 
playback power by step 43a. By step 43b, the system control system 12 suspends 
delivery and focal control for a signal to the focal control section 8. The system 
control system 1 2 makes a signal the laser actuator 5, and makes delivery and a laser 
output zero by step 43c. 

[0065] By the above actuation, after recording BCA by making a hole in the 
subinformation record section on an optical disk 1 at record film 26, initialization 
processing of an optical disk 1 can also be performed continuously, and a 
manufacture process can be simplified. 

[0066] In addition, although the laser output was made into playback power like 
drawing 1 1 (1) as a BCA record wave here except the BCA Records Department, 
there is also the approach of setting an initialization starting position to radius 
location 34b of drawing 3 , and making it initialization power except the BCA Records 
Department like drawing 1 1 </A> (3) . According to this approach, since an 
initialization field becomes narrow, a throughput can be raised. 
[0067] Moreover, although the case where it initialized in the state of CLV was 
explained in the example 3 after performing BCA record in the state of CAV, it is also 
possible to carry out after [ initialization ] BCA record. Moreover, it is also possible by 
controlling laser output reinforcement in accordance with linear velocity to perform 
BCA record and initialization continuously with a CAV condition. Moreover, it is also 
possible to perform BCA record and initialization continuously with a CLV condition 
by attaching a rotary encoder to a spindle motor and generating a laser modulating 
signal on the basis of the angle-of-rotation signal of the optical disk 1 detected with 
said rotary encoder at the time of BCA record. 

[0068] While there is effectiveness which can control that a user alters medium 
identification information freely by establishing a hole in the recording layer and/or 
record film which were explained in the above-mentioned example 3, the same 
medium identification information as the mold optical recording medium only for 
playbacks can be formed. 

[0069] In addition, although the example 3 explained the case where a hole was 
prepared at a recording layer and/or record film to record of medium identification 
information, this record approach is applicable also to the recording layer and/or 
record film in the main information field. If it applies to the main information field, 
though it is a rewriting mold optical disk, the record approach of the optical disk which 



becomes compatible with the rewritable mold and the postscript mold that the 
alteration of a part of information can be controlled can be attained. 
[0070] Moreover, if the configuration which the linear velocity of the optical disk 
explained in the example 3 is optimized, and a recording layer and/or record film are 
liquefied, and is unevenly distributed with surface tension is adopted when a hole is 
established in a recording layer and/or record film for example Although the 
ingredient of a recording layer and/or record film is unevenly distributed with a hole 
near the after side edge side (namely, ending [ record ] point side) near the before [ a 
hand of cut (namely, the migration direction) ] side edge side (namely, recording start 
point side), a part for a hole Although the direction of the amount of maldistribution 
near the back [ amount / of maldistribution / near the before side edge side ] side 
edge side increases and it becomes unsymmetrical [ the configuration for a hole ], 
since the optical change by part for a hole is large, it is fully absorbable. Furthermore, 
since the amount of hole is the maldistribution resulting from the surface tension of 
the ingredient of a melting condition, it can control the impulse force accompanying 
evaporation of an ingredient etc., and does not have generating of exfoliation of a 
recording layer and/or record film etc., either. 

[0071] In addition, although the configuration of the optical disk applied to this 
invention is completely the same even if it is not equipped with a reflecting layer, in 
the case of the optical disk equipped with the reflecting layer with the configuration 
which prepares especially the breakthrough of an example 3, the configuration of a 
hole penetrated to a reflecting layer is desirable, and, in the case of the medium 
identification information penetrated to a reflecting layer, the completely same 
medium identification information as the mold optical recording medium only for 
playbacks is obtained in the case of. 

[0072] Although said examples 1-3 described the fundamental record approach of 
BCA, an example 4 describes the recovery approach at the time of playback for the 
modulation approach at the time of record in detail hereafter. Furthermore, the 
following example 5 describes the example at the time of applying this BCA, and 
explains how to prevent the security lowering by the alteration assumed by the 
initializer combination method of BCA. 

[0073] (Example 4) The modulation approach of data is first stated to a detail using 
drawing 15 (a). First, in the Lead Solomon method error correction code (ECC) 
adjunct 715, as for the data which should be recorded. ECC717 is added to data 716. 
To 188 bytes of all data 716, drawing 16 (a) calculates Lead Solomon and shows the 
data configuration which added 16 bytes of ECC717. Drawing 16 (b) shows the data 
configuration in the case of recording data [ 12 bytes of] 716a. The amount of data 
of the ECC717a section is 16 bytes, and the ECC section and data size in case data 
are 1 88 bytes do not change. 

[0074] The ECC operation of this invention is not calculated to 12 bytes of data 716a 
like usual, when data are 12 bytes. As shown in (b) of drawing 17, imagination data 



configuration [ 188 bytes of] 716b which put 0 into 166 bytes from RS2 which does 
not exist as a stereo from the line of the last of RSI to the 3rd line of RSn is created, 
an error correction is calculated, and ECC717b is calculated, 

[0075] Since each operation program is required, program capacity and room may 
become large and may stop being sufficient by the conventional method which 
performs a total of 1 2 kinds of ECC operations including for 44 to 1 88 bytes, when 8 
bits or the 1 6-bit microcomputer of the small capacity for control of a DVD drive 
performs the correction operation of BCA. [ 12 bytes, 28 bytes, and ] There is 
effectiveness which can carry out ECC processing with the microcomputer of the 
small capacity of the existing drive by this invention. 

[0076] (Synchronous sign) A synchronous sign is described below. Drawing 18 (a) 
shows sync bits 719a-719z. Since spacing of the fixed pattern of a synchronizing 
signal is 4T as shown in drawing 1 8 (b). it becomes easy to distinguish 3T and the 
alignment pattern of data. 

[0077] (PE-RZ modulation) When recording BCA on the media of the record mold of a 
type which perform the same groove record as DVD-R and a DVD-ROM like DVD- 
RW. the data 716 containing an ECC code are the reverse code-conversion section 
721 of the PE-RZ modulation section 720 for making it distinguish from a ROM disk. 1 
of data and 0 are reversed and the PE-RZ modulation of them is carried out in RZ 
modulation section 722 and PE modulation section 723. When it explains using the 
wave form chart of drawing 20 , in (1), bit-flipping data and (2) show RZ modulation, 
and, as for input data and (1'), (3) shows a PE-RZ modulating signal. In the pulse width 
reduction-by-half section 724, pulse width becomes 50% or less, and, as for this 
modulating signal, a wave like drawing 20 (4) is acquired. In the case of a phase 
change mold disk like DVD-RW, a wave is made into an opposite phase by the 
positive/negative inversion section 725, and as shown in the optical output of (5), only 
a BCA modulation part turns OFF initialization light of laser 726. Like drawing 20 (6), 
while a BCA pattern is recorded, the record film between BCA(s) crystallizes and is 
initialized. Since record pulse width is narrowed below at one half of an original PE-RZ 
modulating signal in the case of this invention, the width of the stripe of each slot 
becomes narrow in one half like drawing 20 (6). Furthermore, since a stripe has only 
one piece into two slots, in the BCA field 728, it becomes the part of one fourth of 
width that is, in all. and becomes a BCA part, i.e., the low reflective section, only one 
fourth by surface ratio. 

[0078] When record film is a phase change ingredient, the reflection factor of the 
bright section which is a part before record is low before and behind 20%. If the signal 
of the record pulse width of the conventional PE-RZ signal is used as it is, as shown 
in drawing 20 (3), it becomes the dark space which is a part after one half recording, 
average reflectance becomes 10% order, and since the average reflected light 
decreases, it will have an adverse effect on focusing. In this invention, since pulse 
width of BCA is made into one half, even if average reflectance turns into 75% or 



more of the reflection factor of a part without original BCA and an original pit and it 
uses phase change record film by the pulse width reduction-by-half section 724, 15% 
or more of average reflectance is obtained also in a BCA field. For this reason, a 
focus becomes easy and it is effective in being stabilized. 

[0079] (When recording on DVD-R) When recording on DVD-R with this recording 
device, a positive/negative **** control signal is generated and the polarity of the 
optical output of drawing 20 (5) is reversed by sending to the positive/negative 
inversion section 725 again. For this reason, the reflection factor of the record film of 
DVD-R of the part which carried out laser luminescence falls, and BCA like drawing 
20 (6) is recorded. Since there is a function which reverses a wave-like polarity, when 
recording on DVD-R. it is not made reversed, but in recording on DVD-RW, it is 
effective in the ability to have the function which records BCA on both media as 
making it reversed by one set. Since drawing 20 has the code pars inflexa 721. with a 
ROM mold disk, 1 of modulation data and the value of 0 are reversed. The modulating 
signal of a ROM mold disk is shown in drawing 19 for a comparison. [0080] In drawing 
19 and drawing 20 , (1) input data is the same. However, since a code reversal signal 
is not sent in the case of ROM, the code pars inflexa 721 does not operate. For this 
reason, at the time of "0", a PE-RZ signal is arranged like drawing 1 9 (3) at a left- 
hand side slot, and a BCA pattern also serves as left-hand side like drawing 1 9 (bX 
On the other hand, a PE-RZ signal is arranged like drawing 20 (3) at a right-hand side 
slot, and since a code reversal signal is sent, when it is "0" in the case of RAM mold 
media, such as DVD-RW and DVD-R, as shown in (c), a BCA pattern serves as right- 
hand side. Therefore, since the BCA patterns on a disk differ. BCA of BCA and RAM 
of ROM can be distinguished. Since the patterns of BCA differ even if an inaccurate 
contractor copies the data of a ROM disk using the RAM disk of DVD-RW or DVD-R. 
and since it will be distinguished if it is not a ROM disk, it is effective in an 
unauthorized use being prevented. 

[0081] In this invention, the code pars inflexa 721 is turned OFF and BCA can be 
recorded on a ROM disk like drawing 1 9 by turning off the positive/negative inversion 
section 725. In DVD-RW, it is made into ON/ON, and, in the case of DVD-R, is made 
into ON/OFF, and in the case of DVD-RAM, if it is made OFF/ON, BCA of normal 
can record with one recording device. Thus, it is effective in BCA being recordable on 
DVD-ROM, DVD-R, DVD-RW. and four different media of DVD-RAM with the same 
recording device with two switch changes. 

[0082] (Arrangement of BCA) Arrangement of BCA is shown in drawing 21 . In DVD- 
ROM and DVD-RAM, the BCA field 728 is arranged to a location with a radius of 
23.5mm from a location with a radius [ of the most inner circumference of lead-in 
groove area ] of 22.3mm. The address 729 is recorded on this field, and since the 
record include angle of a BCA bar code is a maximum of 316 degrees from a minimum 
of 51 degrees, the non-Records Department exists in the specific include-angle range 
of a BCA field. In this free area 730, since the address can be read, the head of a 



regenerative apparatus can know its location. CDC 732 which shows the physical 
attribute of the disk which has a guard band 731 in 50 micrometers or more at the 
periphery section of a BCA field, and is in the periphery section further is recorded in 
the pit, and the BCA existence identifier 712, the disk class identifier 71 1, the anti- 
copying identifier 735 that shows an anti-copying disk, and the media key block 736, 
i.e., keys, are recorded. 

[0083] In DVD-R or DVD-RW. 50 micrometers or more of subguard bands 739 for 
avoiding interference with the PCA field 737 of the trial writing field for power 
adjustment in the range of radius 22.1(21.9) mm to 22.3(22.1) mm of the inner 
circumference section of BCA, the RMA field 738 which records the history of power 
control on the range of radius 22.3(22.1) mm to 22.6(22.4) mm, and an RMA field and 
the BCA field 728 are formed in the inner circumference section of BCA. For this 
reason, the BCA field 728 surely exists in accuracy from 22.77 to 23.45mm for 
23.5mm from the radius of 22.8mm. Thus, by narrowing a BCA field radially compared 
with ROM, coexistence with PCA and RMA is attained and BCA can be used for 
DVD-R and DVD-RW. In this case, continuation initialization is begun from the inner 
circumference section at least, and the radius of 22.65mm continues it. And by 
carrying out intermittent luminescence based on a PE-RZ modulating signal, recording 
BCA, and changing to continuation luminescence thoroughly in the radius of 23.57mm, 
BCA can be recorded by initialization and BCA can be recorded, without making RMA 
destroy. 

[0084] (The playback approach) The playback approach of BCA is described using 
drawing 15 (b). First. CDC 732 is accessed with an optical head and it gets over in the 
8-16 recovery section 738. It stops, when the BCA identifier 712 is read and the BCA 
identifier judging section 739 does not show "O". i.e., existence, from CDC to which it 
restored, when "1", i.e., existence, is shown, the disk class identifier 711 is read, only 
when record mold disks, such as DVD-R and DVD-RW, are shown in the disk class 
identifier judging section 740, the code reversal signal 745 is generated and the code 
pars inflexa 744 is operated. 

[0085] On the other hand, when reproducing BCA data, an optical head is moved to 
the BCA field 728 shown in drawing 21, a BCA signal is reproduced, it considers as a 
digital signal with the level slicer 714. a synchronizing signal is extracted in the 
synchronizing-signal-regeneration section 743. and it restores only to the BCA data 
716 in the PE-RZ recovery section 742. When the above-mentioned code reversal 
signal 745 is ON, in the code pars inflexa 744, it changes, as shown in (1) from (D of 
drawing 20 , and 1 and 0 are reversed. Since the code reversal signal 745 is not 
generated in the case of a ROM disk, a code is not changed. In this way, the original 
BCA data are reproduced normally, when BCA is less than 188 bytes like drawing 1 7 
(b) in the Lead Solomon error correction section 746. zero data is added, an ECC 
operation is virtually performed as 1 88 bytes, an error correction is carried out. and a 
BCA signal is outputted correctly. 



[0086] (Example 5) 

(The record approach of Disk ID) Drawing 22 shows the typical production process of 
a RAM disk with BCA. First, the cryptographic key group 700 which contains two or 
more 1-n-th codes with the code encoder 803 using the 1st cryptographic key 802, 
such as a public key and a private key, is enciphered, and the 1st code and 805 are 
created. This 1st code 805 is modulated by eight to 16 modulator 917 of mastering 
equipment, and it is recorded on the 1st record section 919 which has this modulating 
signal in the inner circumference section of original recording 800 with laser as a 
concavo-convex pit. As drawing 21 specifically showed, it is recorded on the CDC 
field 732 with the BCA identifier 711, the disk class identifier 712, and the anti- 
copying identifier 735. The diskHike transparence substrate 918 is fabricated by 
making machine 808a using this original recording 800. the record film which consists 
of a phase change mold record ingredient or a charge of a coloring matter raw 
material by record film creation machine 808b is formed in one side of the 
transparence substrate 918, the single-sided disks 809a and 809b of 0.6mm thickness 
are created, these two sheets are stuck by lamination machine 808c, and a 
completion disk is created. To the 2nd record section 920 of this completion disk 809. 
with the recording apparatus 807 of BCA, the information on a disk ID 921 or the 2nd 
cryptographic key 923 for the Internet communication link is modulated by PE-RZ 
modulator 807a which combined PE modulation and RZ modulation, this modulating 
signal is recorded by laser 807b, a BCA pattern is formed, and the record mold disk 
801 with BCA is manufactured. In the case of a phase change mold record ingredient, 
two processes, an initialization process and a BCA record process, can be unified at 
one process by using the initializer of this invention as a BCA recording device. When 
this process is described, since record film after forming membranes by record film 
creation machine 808b is in an amorphous condition or a horse mackerel depository 
condition, its reflection factor is as low as 10% or less. When using an initializer, with a 
boiled-fish-paste lens, a laser beam is radially converged on the beam spot of a long 
stripe configuration, image formation is carried out on a recording surface, and a disk 
is rotated. A beam is moved to the periphery section with a revolution, and by making 
it irradiate continuously, record film changes from the amorphous condition that a 
reflection factor is low to a crystallized state with a high reflection factor, and is 
continuously initialized from inner circumference on the periphery. By turning off, the 
signal, i.e.. the laser light, of 0. and turning on in "0 Condition" in "1 Condition" of a 
PE-RZ signal in the 2nd record section, at this time, the signal, i.e., the laser light, of 
1 In the part which turned OFF laser, since an amorphous condition remains, it is still 
a low reflection factor, and since it will be in a crystallized state, it becomes a high 
reflection factor, and a bar code is formed on a periphery as a result, and BCA is 
recorded in the turned-on part. If a laser beam goes to the periphery section of BCA 
and reaches the inner circumference section of the guard band 731 of drawing 21 , by 
changing continuously into ON condition the laser which is carrying out spacing 



luminescence according to the BCA signal, from a guard band 731. all the record film 
of the periphery section will be crystallized that is. initialized, and will be initialized to 
the outermost periphery. 

[0087] In DVD-RW it is shown in drawing 21 — as — the inner circumference section 
of BCA. since there are the PCA field 737. the RMA field 738. and a guard band 739 
up to a field with a radius of 22.4mm when radius the tolerance of 22.6mm will be 
considered from a field with a radius of 21.9mm, if radius the tolerance of 22.1mm is 
considered at least The first inner circumference section carries out continuation 
luminescence of the laser, and a radius starts intermittent luminescence based on a 
BCA modulating signal in the location between 22.65mm and 22.77mm (for about 22.6- 
22.8mm). A BCA pattern is recorded on the BCA field 728. and it changes from 
intermittent luminescence to continuation luminescence in the location of a between 
with a radius [ of 23.45mm / a radius to ] of 23.55mm. Since BCA is not recorded on 
the guard band 731 of drawing 21 by this but the PCA field 737 of the inner 
circumference section of CDC 732 of the periphery section of BCA or BCA and the 
RMA field 738 are initialized by perimeter completeness by it. it is effective in the 
ability to read data and the address to stability with the optical head of PCA and an 
RMA field. 

[0088] Since the lamination disk is used, BCA included in inside cannot be altered but 
can be used for a security application. Moreover, DVD-RAM and the DVD-RW drive 
which are usually marketed have the circular beam spot. Since an amorphous 
condition remains between trucks even if an inaccurate user is going to alter a BCA 
part with the circular beam of this commercial drive and eliminate BCA, BCA is not 
thoroughly eliminable. Therefore, in a commercial drive, since BCA data cannot be 
altered, the security effectiveness high as a noncommercial use is acquired, on the 
other hand — groove record mold RAM disks, such as DVD-RW and DVD~R, — using 
— DVD-ROM — a similar disk may be copied. In order to prevent this, as drawing 20 
explained, only the data division of a PE-RZ modulation make a ROM disk and a 
modulation rule reverse by polarity-reversals section 820b of a code. That is. in the 
case of RAM. when BCA data are "0" and "1" in the case of ROM. a modulating 
signal sets to "01" and "10" respectively what was "01" in "10" respectively. Then, 
since it can distinguish even if it makes the copy disk of ROM using RAM, since the 
PE-RZ modulating signals of ROM and RAM differ, and injustice can be detected, 
prevention becomes possible. 

[0089] (Application to protection of copyrights) The application which uses BCA with 
this difficult alteration for protection of copyrights using drawing 23 is described. In 
case the contents by which the copy was first permitted to the RAM disk once are 
recorded, the procedure which uses BCA and is enciphered is described. When a copy 
authorization identifier is detected once, by accessing the BCA field 920 of RAM disk 
856. and carrying out a PE-RZ recovery in the BCA playback section 820. the data of 
BCA are reproduced and ID857 of a disk proper is outputted. Moreover, although the 



1-n-th keys 700. i.e., two or more keys, are recorded on the 2nd record section 919 
of 856 of a RAM disk, by the key selection section 703, the key permitted to each 
manufacturers drive is selected, it decodes by the code decoder 708, and "the 1st 
key" is generated. "The 2nd key" is generated by on the other hand calculating ID857 
of this the "1st key" and a disk proper with a tropism function in operation part 704. 
This key changes with each RAM disks and is peculiar. This the "2nd key" is sent to 
the encryption section 706 of the encryption section 859. [0090] The contents key 
705 is generated by the random-number-generation section 709 of the contents key 
generation section 707 in the encryption section 859. This contents key is enciphered 
in a cryptopart 706 using the above-mentioned "2nd key." This "enciphered contents 
key" is recorded on the record section 702 of a disk 856 by the record circuit 862. 
[0091] On the other hand, using the contents key 705, it is enciphered with the code 
encoder 861 and the contents 860 which consist of sound signals of a film etc., such 
as a video signal and music, etc. are recorded on the record section 702 of RAM disk 
856 by the record circuit 862. 

[0092] Next, the procedure which reproduces this contents signal is explained using 
the block diagram of drawing 23 . and flow chart drawing of drawing 24 . First, a disk is 
inserted (step 714a). in response to the playback instruction of contents (step 714b). 
the anti-copying identifier 735 in CDC 732 of a disk is seen, and it judges whether the 
disk is anti-copying disks, such as CPRM, (step 714c), and if it is not an anti-copying 
disk, it will reproduce as it is (step 71 4d). If it is an anti-copying disk, the BCA 
identifier 712 in CDC is read by step 714e. Moreover. BCA is not reproduced when 
the BCA identifier 712 (step 714e) of CDC does not show existence of BCA (step 
714f) (step 714g). At this time, the information on BCA containing ID857 is 
reproduced by the PE-RZ recovery section of the BCA playback section 820 from 
the BCA field of RAM disk 856 (step 714n). CDC 710 which has recorded the physical 
attribute of a disk 702 is read (step 71 4h). and the disk class identifier 711 (step 
71 4h) judges [ DVD-ROM. DVD-RAM. and ] whether they are DVD-RW or DVD-R. In 
the case of DVD-RW or DVD-R (step 71 4j), the polarity of the code of data is 
reversed with polarity-reversals section 820b of PE-RZ recovery section 820a (step 
714k). That is, if the reproduced modulating signal is "01". if it is "10", it is made "0" 
recoveries, and gets over by carrying out output data to the case of DVD-ROM. and 
reverse "1" (step 714m). By 8-16 recovery section 865a of the data playback section 
865. it restores to the main data, and first, the keys 700 which consist of two or more 
keys from the key block field 919 are reproduced, the key which fitted the equipment 
by the key selection section 703 is chosen, it decodes in the code decoder 708. and 
"the 1st key" is reproduced. The above-mentioned "1st key" is calculated in 
operation part 704 with this ID857. and "the 2nd key" is generated (step 71 4p). So far, 
it is the same as the recording mode of above-mentioned contents. In the mode 
which reproduces encryption contents, the points which reproduce and decode "the 
enciphered contents key" from a disk 856, and decode the enciphered contents differ. 



In drawing 23 . a dotted line shows the flow of only the time of playback below, and it 
states to it in detail. 

[0093] The "enciphered contents key 713" currently recorded on the record section 
702 of a disk 856 is reproduced in the data playback section 865, it decodes by the 
code decoder 714 using the above-mentioned "2nd key", and the contents key 715 is 
decoded (step 71 4q). Using this contents key as a decode key, in the code decoder 
863. "the enciphered contents" are decoded (step 714r) and the plaintext 864 of the 
m-th contents is outputted (step 714s). When copied only to the disk of one sheet at 
normal, one of the enciphered contents keys which were recorded on the RAM disk is 
this disk ID and a pair, decode or descrambling of a code is performed correctly and 
the plaintext 864 of the m-th contents is outputted. In the case of image information, 
an MPEG signal is elongated and a video signal is acquired. 

[0094] In this case, encryption is using Disk ID as the key. The effectiveness that 
Disk ID can be copied only to the RAM disk whose number is one since the number of 
ID is managed and manufactured so that only one sheet may exist in a world is 
acquired. This principle is expressed below. 

[0095] Although copying to another RAM disk of one more sheet is forbidden here 
from the RAM disk copied to normal at the beginning, when the bit copy of the 
enciphered contents is carried out unjustly as it was, ID1 which is the disk ID of the 
first disk differs in a number from ID2 which is, another RAM disk ID of one more 
sheet, i.e., disk of an illegal copy disk. Playback of BCA of the RAM disk copied 
illegally reproduces ID2. However, since contents or/, and a title key are enciphered 
by ID1 and keys differ even if it is going to **** by ID2 in the code decoder 863, 
neither a title key nor the code of contents is decoded correctly. In this way, the 
signal of the RAM disk of an illegal copy is not outputted, but it is effective in 
copyright being protected. This invention is Disk. Since it is ID signalling, the RAM 
disk of the normal copied only once to normal is effective in convenience being high, 
since release of the code is carried out, even if it reproduces by which drive. However, 
the key management pin center,large in a remote place is sufficient as the encryption 
section 859. and the IC card carrying a code encoder is sufficient as it, and it may 
also be included in a record regenerative apparatus. 

[0096] Although BCA cannot be eliminated in the drive marketed when BCA is 
recorded by the initializer, the record disk which does not attach BCA may come to 
hand, and a user may record BCA. Since the BCA identifier 712 is recorded on CDC 
710 by PURIPITTO by this invention as this cure at original recording, the BCA 
identifier 712 of the disk which does not record BCA shows "0". i.e.. there is nothing, 
and cannot alter them because of PURIPITTO. Therefore, since a BCA identifier 
cannot be altered even if it records BCA on this RAM disk that is not recording BCA 
unjustly later, it is judged that it is inaccurate at a regenerative-apparatus side, and it 
is effective in not operating. 

[0097] Although the rewritable phase-change optical disk was taken for the example 



and the case where the recording layer of a subinformation field and the recording 
layer of the main information field were the same was moreover explained in the 
above-mentioned example Only the part which records medium identification 
information changes the ingredient presentation of a recording layer (for example, 
record sensibility is reduced). It is contained in this invention even if it is any that 
only the part which records medium identification information makes only a reflecting 
layer only the part which records the medium identification information (for example, a 
pigment system ingredient is applied) which changes the ingredient of a recording 
layer except for a recording layer etc. 

[0098] Furthermore, also except a phase change ingredient, even if it is the 
configuration of using an optical magnetic adjuster, a coloring matter ingredient, etc. 
as an ingredient of a recording layer, this invention is applicable. 
[0099] 

[Effect of the Invention] As mentioned above, according to this invention, medium 
identification information is stably recordable to an optical recording medium. While 
becoming possible to record medium identification information on initializing a phase 
change mold optical recording medium especially and coincidence and being able to 
attain simplification of a production process, the advantageous effectiveness that a 
manufacturing cost can be held down is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing an example of the recording apparatus of this 
invention 

[Drawing 2] The important section cross-section block diagram of an example of an 
optical disk applicable to this invention 

[Drawing 3] The plan showing an example of an optical disk applicable to this 
invention 

[Drawing 4] The flow chart showing an example of the medium identification 
information record approach of this invention 

[Drawing 5] Drawing showing the timing chart of an example of the medium 
identification information record approach of this invention 

[Drawing 6] Drawing showing an example of the medium identification information 

record approach of this invention 

[Drawing 7] The plan showing this record approach 

[Drawing 8] The block diagram showing other examples of the recording apparatus of 
this invention 



[Drawing 9] The flow chart showing other examples of the medium identification 
information record approach of this invention 
[Drawing 10] The flow chart of this record approach 

[Drawing 11] It is a laser output wave form chart in case the laser output wave form 
chart at the time of (1) creating medium identification information and (2) perform the 
laser output wave form chart in the case of a phase-number conversion process and 
(3) performs simultaneously medium identification information and a phase-number 
conversion process with an example of the laser output wave form chart of another 
example of medium identification information record of this invention. 
[Drawing 12] The flow chart showing another example of the medium identification 
information record approach of this invention 
[Drawing 1 3] The flow chart of this record approach 

[Drawing 14] Drawing showing the timing chart of the medium identification 
information BCA record approach of the conventional example 

[Drawing 1 5] For (a), the block diagram showing an example of the modulation section 
of the recording apparatus of this invention and (b) are the block diagram showing an 
example of the recovery section of the regenerative apparatus of this invention. 
[Drawing 1 6] (a) is the data block diagram at the time of n= 12.188 bytes of BCA of 
an example of this invention, and (b) is the data block diagram at the time of n = 1 or 
12 bytes of BCA of an example of this invention. 

[Drawing 17] It is the imagination data block diagram which added 0 in order for the 
data block diagram at the time of n = 1 or 1 2 bytes of BCA of an example of this 
invention to carry out (a) and to carry out the ECC operation of the (b) at the time of 
n = 1 or 12 bytes of BCA of an example of this invention. 

[Drawing 18] For (a), the data block diagram showing an example of the synchronous 
sign of BCA of this invention and (b) are the data block diagram showing the fixed 
alignment pattern of BCA of an example of this invention. 

[Drawing 19] The wave form chart showing the modulating signal in the case of the 
ROM mold disk of an example of this invention 

[Drawing 20] The wave form chart showing the modulating signal in the case of the 
RAM mold disk of an example of this invention 

[Drawing 21] The plan showing an example of the location of BCA of the disk of this 
invention 

[Drawing 22] Process drawing showing an example of the forming cycle of the disk of 
this invention, and the record process of BCA 

[Drawing 23] The block diagram of the record regenerative apparatus which uses an 

example BCA of this invention, and enciphers / decrypts contents 

[Drawing 24] Flow chart drawing in the case of carrying out decode playback of the 

contents of the record regenerative apparatus of an example of this invention 

[Description of Notations] 

1 Optical Disk 



2 Motor 

3 Roll Control Section 

4 Optical Pickup 

5 Laser Actuator 

6 BCA Signal Generation Section 

7 Wave Setting-Out Section 

8 Focal Control Section 

9 Delivery Motor 

10 Delivery Motor Control Section 

1 1 Position Transducer 

12 System Control System 

1 3 Screw 

14 Laser 

15 Objective Lens 

16 Photodetector 

1 7 Pre Amplifier 

18 Voice Coil 

21 Transparence Substrate 

22 Dielectric Layer 

23 Recording Layer 

24 Dielectric Layer 

25 Reflecting Layer 

26 Record Film 

27 Resin Protective Layer 

28 Glue Line 

31 The Main Information Record Section 

32 Sublnformation Record Section 

33 BCA Pattern 

34 Radius Location 

41 Starting Sequence 

42 BCA Record Sequence 

43 Termination Sequence 
61 Light Beam 

71 Condensing Spot 

72 Movement Magnitude of Optical Pickup 

81 BCA Record Control System 

82 Initialization Control System 

83 Change-over Machine 
101 Initialization Sequence 
111 Laser Output 



121 Starting Sequence 
131 Initialization Sequence 
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is«»6MBffir««*^^t>sBS«?T-5 c t«it?ai-r 5 
7tiBii«n*©iB^:&-So 

m^-ttitc^-y h-?gfi)c^«E<DBUBB1«$BiB©-SI5tcMteT 

^mr^nmrn 4 tcfBt6®7tsBS!«#©fBSi7^>£o 
[tfi^^6} fufBjt^assiJiffii^. mnvmm^mo 

fcti 5 lciBe©3tiBMl«l^*OIB»^a^o 
[000 1] 

[000 2] 

[«t3|5«DSW] ifi^. 1tt<^)7tSBISji^*(!:fBST'*5tS 
ffiawia:*:^:. JtsBli<«*|s:ls:iBliL/i:1f?Ba)V7 hatei 
^f>:T:iE=ltr-K±«*l5*i«5tRU t^te^^>*■b=^a 'J T^-f 
L,TyclBg««i:(cWLT<@'!7©ieg'J1f««SB»r 

[0 0 0 3] cosaicsstLT. iftf&&mmciir^m 

S'J1S$B<t LT«x «;^«"S±l?fflS^IBjfj«<*<^>e'y h 
SPIC, y^-zi- K«fite«*Lfcj&IB^M (Burst Cutt 
ingArea. IXT TBCAj ti.'^o) «Rlts Jt»Saa<* 



(ID). jt>si!:jsi;TBg^a-¥>«^ii^iBM!r*eEiB 
[0 0 0 4] com^mm^tEmmi^(DBc A^esicfs 

^^IBiSr^ 1 mi: LTl±. IS1 1 4 lc5^f J: -5 

t-ftfe-B. iai4 (1) lc,TT-rj:5lc. I D«:,>f 

itf^<^iffiSlJtsas^c^^^oT^iliLfc^pm^^cs-^^^T. 

U-+f^B C AO/\°^-VBWC^4D-t*-/\";U7.WlCB.BSt 

r^z:tT\ 12114 (2) ic5^r<t^icitfagiJ8»os 

^*T*-n/cgP5ti;5$l*-nfcgiJ5^i:T\ 12114 (3) Izifk 

iBlill*SSa<D3t'N-y KT«*r^t. BCAgiJTliS 
*ffliA'«>g5feLTt^S/•c«)E11 4 (4) lzmrj;:z>lz^m 
«^t^ila^c«^<:^^:SILft»JB<!:«:5. ZL<r>Tim<otfL%^ 
$3-^i2ii4 (5) \zmti:=b\.zz?^i\/^-vm^mm 
14 (6)<D«icx'rv'-s'jni^x— Sfseiaj-rsci: 

IBIij«i*ffl'<7«t#S-rsc<t««RlSg<hfe«o 

[0 0 0 5] -Is. ««ife^*IB»Z^**1t«««<B^ 
fcfBitsy^tlSSfBSiJii*. . SfclitlffBfi^^gSlcS 
$Si^T$^'tt«»«<i;^/i:«»ia3t1f«SBIU«f*t.KI 

w&xs^miK'(^mimmw (Ji^Tsait^st/s^st 
*«rc«>, 3t7'H':j^^i::fBa*nfcwaiic*fr*-b+a 

[0 0 0 6] 

ffl§^7tiBil!fflJi*lcfcnt5S«B^561«»^-r^ B C A/\° 
^->m^i5'A^%'T^7.<7[zmm\^i:o{it^t. ?5i: 

[0 0 0 7] Jtr. feJS. Bltt«*4$/cli*SS^bSiiB«i 

•;S9e7t-^tfcB C A/\°^-VT-li7t?56<)ftMlifS^^tajT- 
*ftC\ StoT. X-^tClfafl^^iB^T'^^ti 

[0008] ;>:ic. s^¥ffi^3tiB^J«ttT-<D b c a / 

^«-Vfgfi£:&aiC«oT. BCA/<^»->fB«lC$t)-l± 

1f ?8S/ctt^3Mj;?fi<)lc5fi«l«3£-rSJ: <t:<)^T-#-r, B C 
A / ->®aiWfl5jfifl5©1f «HZfetf /*fctti»)iBI<7) 



(3) 
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BCA^1tjEar-5fll^iC/-1'X««SAL?E»ftB 

[0 0 0 9] ^tc. BCA/i^->i&ei<r>mnmJSiZfy 

ii-ziilib-r-S d i: ic J; U IB^If ttlcS'Tb^^JR-raift^ffl]*] 

[0 0 1 1 ] z<n^mma^^m7Sit^ma)m^^<omb 

B c A / N"-? - >mmcm LzitBc/K/<^->m 
mm&±r^m$trji*j, BCAf^'p-y^m^t^tc 

stf ft (±isais©*JMt. B c A / - vrtgparf ii 

[0 0 12] CcD-te-lc. 'J^S<<t:t,g3tSRrSgS>fe7^-i' 
7.^7lc, iE«lC«l59lU«*BC AyC^-V^IBiaf 5C 

©SSSHICB C A/'C^i-XDIgfiKtcff-Sraa^tf^Slf 

[0 0 13] IBiiS^^r'-rX'J'ltJ^LT, S 

^WicB c A^lB®-r«?^)iRtf B c A/i^-y^msS. 

[0 0 14] 

[Kia^fB5*t-«/-ci6t^#s] ±fB(^s««itfd6-r5fc 
ia-r5aiit«®is£i:*»Ko-±ffi3?i^ic»iij lt^i 

A. By8B±1t«^teElcfcn:^*BaSB1ffBfll^*SBii-r51f 

aisttsaiBSijit^s^^ro u - k-t >x «j T^ict-^A.^ m 

SB y - K-r VI 7'©Hul31S««lc3t¥!WlCByl3«S**« 

illS'J-r?.iS<*l«gU«?B6^J3S!#*xf=B5gBatg««l^roiHl 
S:^|p)©«ffliJgl5^4w5aifii»O^A\ Bul3lHliE:75lR)<?)Biji3 



^'\^Witrio BUIBJ^iBli«J<*lcfct>T. fflEt*:|ISiJftf8 
tt. BJ1f««JsElc)Kfi£**xfttf>y hfK^«a©BuS31f« 
HtD— gPtcK:»aTSBiSr5Ci:AW^LL\ buIBt^IBS! 

>g««S<b*-e-«ci:ft<l3»Lfcc:d:««ff*H.% * 
tc. ±IBoa«^jlfiE-r5fc4<>lc. *56B^<^»Jta3liffl5» 
©IBgl7^;^(is tfffifi^^lBS!T5-5i1f«^aE<!:. 15 
f BtS?B«^ <»: JI**BJ1t«S'IBS-r «»J1f 

l9!<5:^S«5co-±ffl:^lRllc»SiJLT{ix. BuiB±1S«pi 
JsEtcfettSB5§BtS$8fS^^I3«it-^ti$BStiHufBffl1f?a 
^ISEO IJ - FY >x U Flct,«^ftRt5*^3tlBiij«f*^ 

L tcwitE IJ - K-r >x 'J Zlcat^Ts milBIiJIf fapSts!(<^ 
l2]fe:J&lRl0^iJg|55JSSiajaf3fCD53Jb\ B5HBl2]fc73lolCDBU 
IBEiJ1ff«SgliE<DgI6;&lR](Dm«iJ8P^«e)Si&«$(cJi:'<. tu 
IBIf $BS6'«ffifif ^«6''*tNf3ii^^T5 C ,i:^!f$gtfr 
BiifB7i6iBii«ifi|s:<^IB@7^>£(i. fiuf3%f4s:flSiJ1fa 
BijtB9J1fffi^«£(c;^j$;^tifci:^>v t-^Ji£^^(DgitSB 
tf?BS®— SPlcM^aTIBSr^CiiAW^Ltv hjIBt'c 

[0 0 15] 

i^t^i^mmi^tict>rc y it njd^t ^ibst?? 5is«s 

(Of?Jtt«Sjl5Ci:*<IBaLft«fig*«jl«ft»x B 

C A / - <fe 3 rjami^Wt^mW - vmfiROl^ 

It. mzBc AJi'$i->m^§^^(omnmtmvi^itcii 

<b^ < BiJ1«$8%S3St-r ^iJ1«$B^^<9tS»JS0>;^fS^ L 

X • )ieSP5ll©Il?BB5'JS<bls:1¥-5t!iaiH©^tt^fb, 
If $B» ^WfiScf 5 «i|sKD<b^^<blc#-5 If fflJI©}g<*3E 
<bllroffi«'J^^^<bli^S^L\ 
[0 0 16] itf^B^iiacDlflgStcffl^^b^ttli^^t? 

S/i:(iii^l«SU1%$8<0tB@St!^^±1ff»^i|E<C>1« 
[0 0 17] ±tf?fi!itgE(J5lf|gS<D£fflfi)6«*4<i:. lUtt 



(4) 
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[0 0 18] ^Tc. mmwm.%mm5.^TM^'i7r3tz 
[0 0 19] *6ic. »iimwmmm%mTMt.wi%E. 

i^mmiMto>'4k. Bi|fB£1f«11JlE<Dlff«!«(Clff«Bft# 

^fB»-r5lS^$t>«fiE=&138ffl-r5<*:s fll?8lilC5tffl[ 

i6»*Lt^„ j«<*aESiJtS«IBiSiei:ffl^SSIg 
t. \t'4kmr 5 cfc -5 ic HJBf lc?T -3 T t, J: < , ^ /cfi<J;S.(f ♦! 

ssixs<o«aif*:ai»j(s^a£iB»is^?T3 « « t^tt^o 
[0 0 2 0] ««isaiS"jitffi«if?8Jnc!!8*fr«jte-/» 

[002 1] «<*l«Sytf$fi^1f?BSlc^t'-A5 

©♦iSlfS35■|R)0:g#J:yt^*L^3tb;•-A7..-K•y h^ffl 

[0 0 2 2] ItlC. 7.<)^-y ht>tx-<7.^7tOi^S:^ 
lR)(D4a5l<t^K)3IS^)BiE(<:$iJ|g|-r%^. «l#SI8iJ1ff»Si: 

^HfflSijtiBSMt-tticfcttsssifstcjBfig-r^jai^isitsy 

»;ST'*«o 3S:fc\ *«f*llgytS«SI5»»c:gg|*-r«3ttf- 



^Tc. j«^*lsgytf$BSP»«SK^lc■r^^^f$Ll^«f)5)^ 

Tliv «"J^«iL-+f-lc<fc^filf*aESy^fgO»S6'«E6± 
[0 0 2 3] 3^IB»(Kf4c<]:>SiJ1tffi(D[s]e:&l^(9 

i^mzit'^. SlJ1f$B^Jao1f?BscD^g^^■r^a6^^^-^« 

[0 0 2 41 *«^^Cfc^,^Ttt. 3tESj«»*i«P3ffifK« 

[0 0 2 51 itc. 2|s:5l^lcfctNT(i. il^l*«I1 2 0mm 
? - i: T' ^ a X- -6^6«l«Wlc»J|!g3-tt 

lfi^c^B»*s^^s■&^.^J:■5^c. P3«<D«f'&6^6 2 2. 3 
u^^„ i^t«icBuiBtt«6''!«i*gisyii«:&iB8-rs© 

[0 0 2 6] iiJ1S?B^feElCZhv'fyt*;lC7'=E/U 
<fc5tt. M*a»*L/j:j&SB^iSE (Burst Cutting Area)l!: 

*±tf l8^^^iKB^B«*g{c*i^fbS'-B:TS]aiibr * Z. t 

■rii^tis ^iummmitmmit^m (T^x^^Cas-dep 
0)) <D^^siBl^ffit^;5Js^^c^lfyT'«i.o t^Xx^^j^ki* 

mWii>e,m&it L7t^^^^ tB»SI«^»l« L%l^@JS(c 
Wri3W(cS;Slc35:5 J: 3 iz ly-V-zir^-^mHT^C 

[0 0 2 7] BuS^(C^-l^T. ^tiS^^^j^Sil^flKcffi 

-Xi■r«*;^=Iy:^'r K\ ffiJ;itiGeSbTe, Ge 
Te*i:*i«»«„ *fc«C«H<b^S (T'Xt^/I? (as-dep 
0)) (r>tiumi:LT\i. ffJ^«tui3*;uny:f'r HOG 
e S b T e 5HSsS«;^^5:^a^at^ia^)Riti«>^^ffit^T 

[0 0 2 81 HjIBlcfcCNTlis ffi^fb6^7't^l/7 7'X« 

rXVim(0^(OSfHmzttnLTs 1 0%J.X±iSt^Ci: 
6<»«LC\ )5S-f2fgJ±6M O'/oSfttHfs IBSIfStf^a 
HtciiajsyT'^ * 6^6 T'» 
[0 0 2 91 */-Cs B3iBitiBgj«tt:jB«P3««}K««^ 
L. ffiiB«f*aiSU11f««1t«Hli:itfcf-L>©X?K>j/ h« 
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[0 0 3 0] iHT. MRa©-Slfifi«U^COl^T. 
V?5feiSI^05feiS3S*^*4llrot^^D^*5IBSiRrSg:&tSlfiJi 

10 0 3 1] (mmm d e i Jtx-r ;^^icj«f*:a 
y . Jiflcaisijif sat lt b c A<DJg-&if:3i,NTS4^t- 

l^0OIB»$HBl*x 3tx-f;^^1«lsHE?H±«Xtf 

VK;Ut— Il]fe*J?!i!a!3s U— y'JtlfroitigJb^S 

^'T'-y :/4©JtaR*SHa)-rsU-V-IEi(iSB5. 3t7^f 
7.<7±lctBtit-5»J1S««SSI LT B C A^B^^i'^fiX-r 
5BCAfl|J?^fi£gP6. BCAfl^:£t,<t:lCU-+f^iSi 

ffllSes. 5tt:'y-j77'y:^4^i^i!i*i*5iiSSyt-^9t 
jHU^— SfSiJWSPI 0. Jttf-y'>7"yy4rott«:&«tai 
r^fitK^tligg 1 K b-ifiEil!iSI3 5. lH]g$iJffl)gi5 3. 

7*-*7.*jwsP8&ij=ia6y*-'S»«ijffligpi o^m^ffn 

[0 0 3 2] |2)2(i. *^WtC3gfflT*57txf X-J^O 
ia2lC^t-J:'5lC. JSR§S«2 1G)-:^<D*®± 

izm^i*-m2 2. tEmm2 3 (t^^^^^>51ff8S) ^ 

2 6 imLTmmumm2 ? i: LTSiii-i^B!fb«flgif6'« 
ii*5*n^. tzmm 2 3 1 LTtiffl^-fbssBHia^-iii^ 

TfcUv 7t^W«:#lft^ffll^TSBSiS©ffl«H8^Sfb* 
^1f?BiBli^^T^^:^:6^T$^„ c:©Stg2«i^->r4i: 

-rX-^iLTttitfen^o Si»l«2 8«^^LT 

^l«T'«*, ISI 2 lC5^-rilJSfiyti:*5tt«IB«» 2 6 {*. 



8S1E'(*«2 21CZ n-S i O2 (ffltj? 1 2 0 nm) . IBIS 
a2 3lCGeTeSb ()KJ12 Onm) . ^m<*S2 4lC 
Zn-S i 02 (Btff3 0nin) . S*rjl2 51CA I ^^fe 
mm-9 Onm) ^7./i':/^'J><fyHzj:VfmLruo 
[00331 El 3 E 2 tC/T^ L/i:ffi^'(bS^«x-f X-? 
©±BBET««o llIEll«:^-r<fc-5lcj^x-f 7.^7 1 ictt. 

ii«?fiiBti?ifet3 1 timmBi^mm3 2 tt'^^^r 

5, ±1Sffli:lia-+f-6>3t!¥e<ilB®S*g«li:*5t^T 

\t7'^7.^mzmi^ I D (itsijts?8) . Bg-^s ^^[^# 

«lfOC:<!:T»y. itxi'7.<7«J£B5tciB^;rtlSt,«) 
T'«*. WT. *^^®ll»fefi<JT?li. ©Jit fBI3a<t LT 

Bc AlBii^t.^:^cs^^*^^^. 'Sfc. mmnmmz\.t 

fctf'y hgP'fc-SSti. — flSlcBCAlicoe-y h-jfjfig^ 
iSE<DIBSi«<D-a5lcS*aTf3»-r^, 5>J1if fBsBSMlSt 3 
2 \i9t=f-( 7.<7 1 O^J'^A^e 2 2. 3 inmJ.X± 23. 5 mm 

Sfc. EI3lc^-rilS6«"JtEfct^Ttt. B>J1««lgB 
mm^^ 2^;fi»8 1 Onm<DU-+f-^fflt^TiB^U 
^C0»Jt»a[|Ba^taE3 2«J6M6 6 Onm©b— tf-^ffl 

u^TS^Lfctc^v iBffi«!8flDa5»oyes«*« 1 e 

%. 7't;U77'Xtt!!l®S»®^S*f*t*2. 5%T* 

[0 0 3 4] EI4W. *«q|<D*gS'fbS'7t^-rX<7l::B 
C A«lBSi-r5-7a-^-V- h^/T^LTU^5o I214^ffl 

^,^T. BCA^iBS-r^^^niis^K^-r^o bca^^sbs 
r^^iett. 3oo!)->->rvxtc»t*6ns it± 

W->-'^V7.4 1. BCAI3»->— 5-VX4 2. i|*7-> 
-'irVX.4 3 6^6%*., 

[0 0 3 5] ««JtC3i±tf->-'5r>X4 1 ^C•:^^^TS^^^ 
r^o X7"'y74 1 aT\ '^7.y'lxVmlk^ 2 6^e.OJi 
mzmrSi^. Ii]|£$iJWSP3lCj:UXtfV F;l'^— ? 2:£ 
IBiiLv J^x-rX-^l^-^ODIslKKTHSS-B-S (C 
AVttjH) „ Xx'yy4 1 bT\ jM'; ^— ?$ijfflgi5 1 0 
tc J: o T»JW**ifca^l 'J t -• 9 ti. 3t tT -y ^ Z -y ^ 4 
*3£ifr«*->'1 3^I=ie*-a:. 5ttr'y5'7'>y:r4^Jte 
x-rx-? 1 <r)m5mzJ»Wi■^^±. SiJtS?B§3liM*Sfeai$ 
T'»i!l*-t*5<. Xxyy4 1 cT\ 'y7.'rJA•mm^ 2 

*•>6ro^g5^^^:stJt^T. u— tcjsifcgpsB. %mt\^r 

rs, U— tf 1 4/}^6ii*fLrc3tfcf-/*li3tl^"y-?7'>y 
:r4<DJt!3a«i:g«*<DJ«t%iUVXi si^JiUT. Jtx 
-<x-^icBgi4Tt-n^, dcois-u-tf 1 46^6ais-f3-n 
^T^atip^jt*. 7tx'rx^i(oiBg!S2 3^iga<b?-y-^ 

C^flSoaj^T^So Xx'y:^4 1clT\ 7:l--*X*iJ 
iS^-^TtN U-+n 46^et±ilifL/i:7tt:"-AS-itx-i-X 
-i' 1 cOi3aK«lc^^*-(±^„ Jtx-f X^ 1 A^ecosst 

LTai:^#*i«, ^:^Da3:>3fll^t^*:/■U7'v:r1 7T 
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1 etcM^o 

[0 0 3 6] BC AIBS->-^vX4 2^^:"^t^T 

l«0^-r^o X7^'y3^4 2aT\ ms (1) tc,^-rj:3 

gP6<:fcU2ietLT^^/cBC Afi-^<h. S/Xt^Z^^JW^I 

2 3b^60lHlKig;ft»^^<tic. [H]S*J?»SP3 6^6a>-Is] 
«/\VUX«^^^-< = V^\hLT. EI5 (3) iZ^.r^ 
3*B C Afi^^J5fe;^-^fcU-+f1EP}«?B^iim-r 

11l«fBafl^^Sitfcli^U-+faeP;AfK^tH:f)L. gij 

If $BfBSfi^^Sfrt^t^±§^. iytS$giBiifl^ J: 'J fit^ 

«x-f 1 l2ier^P5tcX7^'y:r4 2 c tXT^^y 
^4 2 d}6^fWIB$tC^tT*tl^o Xx*yy4 2cTtix 7t 
x-f X^1±tCBC AIEg^^T3o U-+flgS]a5 5ti. 

iy7.y'lxmm^^ 2ti^iE>i^'^i^tirciy-v'ibtimt. >^ 

iy—^y6t)<m5 (4) <7)ct-9tctti;^;^ti^o lil 

5 (4) iZiSif^ye^MzlSl^Z. IbtiS 1 aii^y"^ 
7.<7 1 CDIBglK2 6 3&lBB°B<b*HtSCDtC«e^gftX:?Wl/4i' 

^icoiBiifli2 6^^B^B<kTr'^^t^^ig£Oiii:^j (^J^«' 

[0 0 3 7] :j5^tC. lI6^ffil^T. ms (4) ICt^-Tt^ 
^tf-/x6 1 %^^7.0 1 (OiB«IR2 6±tcai 

1 <^»»^ipj3&.T^-r) o u-+fsg»sP5«3Sfl5S^gp7 



fli2 6^JieB°BfbT3r^t. ^£±i:^3b^5 l btD<h^J*fBSIK2 
C<hiC<fcU. l^B^^b^PJIi^TJ'^BCA^&fBli-r^o 

[0 0 3 8] x-7"*y:/4 2 dTti. )tx>rX^ 1 Is] 
ii-r^P^tCs 7ttf*y'>7^*y:^4:&)tT^<x<5' 1 t?5S:??fR] 

•y:35:6<e B c AM^^-v^iBg-r^^in^ueB^-r^o 5t 

7" ^7.^ 1 (DIBSfflt2 6±lC|l3t;rtl^JI«X<K*y h 7 

1 1*7^7=^ '<x<:7 1 cD^l^|Pl^^:>^LTml^^^^^^LTl^ 

Xtf> K/U^-^-[2l$i^/c*Jcr)^tf*y^Z'y:/4 
7 2 \t. mttXifs^ h 7 1 <^g*iRja>S;^ 7 1 

Sijffllfel 2 3b^6cDJ§u^ac<i:t). iHUt— J'SyfflSPI Oti 
ijjijq£_^9^|gU^^j.^ XfcfvK/U^— 2(DlH]e<t: 
mmLT-^(Ommtrj:^^'blZ^k:^y<7Tyy4^1» 
WjSH^o I^B$lcX7^»yy4 2 c-eai^/c<fc3ti:-l£lfe 
y \";ux^»*i: LT U-tf W^ffiffl^-it ^ j:: t tcfc *J . 

X h^-<:^«:iOB c A/N^^-v^b^JfM^-nSo 

[0 0 3 9] X7^*yy4 2eT\ ffi«»aiSn His 3t 

kr'y<7 7'*y^cDfea^«^aiLs i>x7^i.*yffli3^i 2 tea 
atsffl^ejtrs. x7^'y:/4 2 f 7\ s/xt^am^is 
1 2«?»stLfcffi«flfa[:&^i:tc. ^tf*-AcDB9i^ffia 

;b^iyffi?8IBS^^rtte:^;5,il<!:^«iaiL. immm^S^l 

izmmmEmm^^ibtir^tt^iz. x'ryy4 2b 
{zm^o ^yi-i:K(DmmitLmmmmmmm9\^izitirc 

[0 0 4 0] j|*7i>-^VX4 3U•^t^T»^0^r 
So X7^')/y4 3aT\ i/X7^A»JW^1 2«U-+fSE 

X5^»yy4 3bT\ i/X7^ixSyffl|g 1 2 ti:7:i--:^x»J 

«yy43cT\ i>X7^/:K^y^ffl3^1 2tiU-+f|g»gP5iC 

[0 04 1] \^x±.<ni5';t\z^^) ^ ^z\z7r.r%=r^x'7 
1 cDiytf$giB^^^tt. X b3^ymzT=E)vyTxv^ 

[0 0 4 2] l215tC±aicD7^>iTBC A^IBULfcffl^ 
<bSi)tx<X^:&. 2i«aD^^W1faiBfiiM*3SStcfc 

tClBHiJftlSBC A/<^->ti. US (5) COcfc-pJSrX 

T X«Slc7)SP5^«)gB^B««lte:Jt'N:ss^^;b^T;b^SfcA6s 
125 (6) (0<fc3tCll^#nSo C£0^*{i#ti> 01 
4 (4) Tv^Lfciig3R<!^Jt7)S^I|^S^^f3il«<*te*5tt 
SBC A^^<I^t(5(J|^i;M*<i-^<t^Sc CCDH^ 
ji^^p-/\"x:7^;U^tuilia5'-tJ:S£:<>:lcJ:tls 135 

(7) (r>^r>ts.^mm^t\.. u^;ux5-rx-rsiii: 



(7) 
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^^mmiz LTt^rc*^. e tcx e v k/u^-^ 2 tc p 
B c AtEmiiLW<omm^i&^^-\i:. e tc b c Aieae 

[0 0 4 4] ^/c. ilclTti^tT^^T.^ 1<7>(h1K^-S 

[0 0 4 5] ^fc. ccT{m^Bit^r^CKi^^^rzi5t>(D 

[0 0 4 6] (IISfi«lj2) mS{t. 2|s:fg^07tex>fX^ 

■r::^P*y^l2IT'^^o C(DiBS«ffil*s EIHCu^L/cB 
C AIBii^StcWLT. >'X7^/:.^Jiai?^(^*tCBC AIB 

^tCcfcoT. ^e-A<7)Pa|*fi[«;b^Syi«$gfBli^i3P»gtc 

BCAtmMmmc^^Ti^Ts'rUMm^ 

o T i> X 7^ /:.^J»;*- -1+ ^ ^ coT^^ ^ o 

[0047] m9tm^ ooya-^^^-h^mi^T. 
i^TixTtcu^fc commcommt. :^^<4-r>co->- 

>>-VXtC»ttens lZ:±tf>'-y>X4 K BCAIBti 

ig] 3 icfctt^¥^iffiM 3 4a. wmmmmTiiLmitm 

3 3 4b. «[Jffl<bll8teffi»«^ 3 [zts 



sfitss 4 c (hr^o 

[0 0 4 8] ««[JlJ:3i±tf->-^VX4 1 itotNT8i0-B 
/^^^^:»•:3»t^TIHl$c»J^»gP3^^J:^JXtfv K;b^-^ 2^ 

<7Z'>y4^^Jt-r^*>>1 3:&[H]fe^1i. yt\::y<7y 

$!l^B]|S 1 2 ;b^6cDf§.Txtt»-:3>X>T. U-^f lEftSP 5 U 
-tr^l 4:&IEft-r^o 4*-6tii*fLfc^tf-/x 
(i7ttf^y<77''y:/4(^7t^3g^e3!i^c7)^tttoUVXl 5^^ 
jMLTs 7tx^X^tCP.^*f;*-tlSc iKDit^^U-tf 1 4 

*^eaB«i*-ti^3tai*j«. >tT^>rx<?i(^fB»»2 3^ 

^B^B1bT*■-^^t^liSOil:^T'^^o X7^*yy4 1dT\ 

y^-tfxmm^^<^i\ u-+f 1 4A^6ail^L/c5tt:- 
A^7t7=^-f x^ 1 cDiBiiJS«tcai3*6;*--itSo X7^^y:r4 

isL. i/XT^^^jfflj^i 2tj:tesif$g^^^3t-r^o X5^ 
'yy4 1 f T\ s/XT^ixSua^i 2m#enfdirMit$a 
^tin:. 3tt^-A(7)BS«*te»3f)^iytt$BiBiir^teteatc 
^^iit^^ibL. mm^s^7[zMmmEmm^^iti 

tit^tf^lZ. BCAfBii->-^>X4 2^Bij6"r 

9z\f-ix<Dmnmmt'^mmmE»mtthiiLmizrj;:i^t 

^tiv v/X7"/x*Jffl]^i 2ti2I^J^— ^'SOTSPi otcfi 

^^m^j. m'J=E-^^ms^^ o^tcom^^^tiz^^ 

[0 0 4 9] BC ASB«->-^VX4 2lC-Dl^T 

IttRSr^c X7^>y7^4 2aT\ T^T^VX^ 1±tJ:fBii-r 
^SIS'J1f?Blf<^iBlix-^ (i'JtSffl) ^=i-K<bLT. 
BCA/\"^-V (bBS^I^) ^^mr^o X7^'y:^4 2 
b Tti . S^JT^ia:^ gP 7 B C A / - <5: U-+f' 
^l^}ftfl5^S**^i±^o 2J?Bi9::£gP7li. BCA^I-^^ 

^a&gpectysietiT^/cBCAfi^t. ->x7^xxMfflj^ 

[s]K/\";UX«^^^<S V^ ih LT. B C Afi^:&JglE 
\t. e/XT^/xMtai^l 2;b^SOiUtS$Bi3a<i^^§tt/c 

t^ii^A-fzxai*^?T3o 3t7=^^x-j7 1 /)M mers 

PaiJ:X7^'y:r4 2 c ^XT^^y 74 2 d A^I^B5lc||^T^ n 

[0 0 5 0] X5^'yy4 2 cT*i*3t7=^>rX-5^ 1 ±tCBC 
AlBa^^T^o U-tf^|gKgP5t±. i/X7^Z:.§im3^1 2 

-'^mmm^t^^t\z\y-'^mn^'i'iy^^. u--+f'3t^^ 

EI5 (4) <7)cfc3tC*:^I73r*l^o MS (4) Icfct+S^t 
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OiMt. tii:^ 5 1 a liTtT^V X<7 1 mmm2 6 ^*£fB 
^kT*■-d:^^D^^:^^^^x^w^=^i-"/)^^f U-+f ai:^T' 
feU. ta^S 1 bti3tT^-f 7.^1C0lBSBI2 6^*gftfb 

[00 5 1] Xy'>y42dil:it. ^9"^ X<7 My^—\B\ 

7^*>y42c<hX5=^*y^42d<h ^I^B5^c^^ ^ C ^ <*: 
3tx^X^1iOsyit?8IB«fitelEi::Xh5-f:^«OB 

[0 0 5 2] Xy'yZfAlel:. ffijg^iaitSI 1 7^ 

\z^mmmm^^\^tlr^tt^\z. 7s=r-jy A2b 

ti^\,t. m^ otc,Txrsjxs<bv'-^>x9 i^»^o 
[0 0 5 3] fijffl^bv'-^vxg 1 ^col^TB^^ 

Wib^MtcA^ch. ^iOg^S8 3tcJ:oT*7im«yj»^Af^ 

1^1 2ti[E]l5^iJ»gPtC^f^^5M*;. lH]e««I^CAV*^ 

XxMfflll^l 2«^--»flE»gP5tcfi^^3Sy. l^-tflB 

WiW^S\tWC^lStltcWmmznL.T^y''<7s^ 1 ^T^IBMi 
K2 6 3!)^^3eBl<b'r^t^le:i2xS«:/\°'7-T\ — :£<t35:S<fc 

1 ;b^-[H]$^r^F^lCx 2I*;^-^®JWSP1 OtiiSU 

Tk--tJ:^o T.T-y-y^ 1 dT\ ffi««aiS1 1l*s 3ttr^y 
-^T^'y/tD&K^JKtfcLv i/X7^I.W»^1 2tCffiai1« 

sg^esr^o ->xx/xSij»3si 2li^#6n/^:^a«ts?B 

3te-i^<oraSirffi«^x«iffl<bSiarttc«SC 

«;b^«[]»Sib«Sl§lti^lc£ilfc<h^t*s H^Tv'-y VX4 3-\ 

[0 0 5 4] *t7-^-^VX4 3 ^cot^Tffi0^■r 
Xx'y:/43aT\ VX7^A^|J^BI^1 2(iU-+f'|g 

•y :r 4 3 c T\ i/X7^^*Ji9IS 1 2 U-+f!iBagP 5 \Z 
[0 0 5 5] l.X±(DfijmCcfctls 7tx^^X':7l±(75iiJtS 

$giBii^^tciBliJg2 6cDffi«^^^<b7*--tJ:^c<i:tcJ; 
tlBCA^IBSLfc*. 3S3B6LT«7=^>rX^1<D«]Wfb 



[0 0 5 6] ^fc. IISS«>J2T't*. CAV««8TBCA 

iBti^^Tr^fc^. c L v«fllT^7)ffi'^b^^T^li^^^^t^ 

Tltt0^L/c;b\ fflmaiBCAIBIi-r^il^htpISgT^ 

ilttCci:^;. C A V^JSCD^^BC AiBll<hluMB{b^a 

H:p-^'jxvzi-'$f:&«tt. BCASBSB$lc. SuBBP 

LT U— tf ^lll<l^^^fi£-r ^ C <i: <*: 
CL V«8l<7)*^BCAfBSi:«JS^<b^aJWLT?T 

[0 0 5 7] (HSfiWIS) HST/T^L/cSfi^ffit^Tx 
IBa/iatf/^fci*IB»Bl^ltiSrsilii?L^fc(iWI)S 

^Stt^T^: (i.XT7M<5:*!F-r) ^iafrt^ir<hlcJ:oTs B 

c A/\"^->^SBS■r^*>£^^oL^^Bi^"r^o 

tCci:*;. «lt*ffyT^B^BCA/\'^->1ffltc«LT1 IH] 
cDU-+f-S&7tT B C A/\"^->^IBglt*^*54tCj± 
HMt ^ B C A / \" ^ - V ^ *,+^/J^^ l^TtX <K 

a»^7^: (BCA/\^^-» ^JT^fi£-r^Ci:;b^T$- 

Eil nc/T^t-<fcatc. u-+f^ai:^^Bc A 

IBa»tCfcl^TWfi9«3C)^56*-r^M^'7-1 1 1 a^T± 

x^c7)«jffl<b4[iS^T'^T. ;t)^-3^i^*(!:IHl«ltciBSJKtc 
7^:^ fmT B C A IBg-r § C <!: T*^ 
[00 5 8] Ell 2(hEI1 3co:7a— h^ffit^ 

B C AlBa^?T-:?fc^. C L V«lllT*fiJ«l^b^?T3«^ 
^^:-::?t^Ti.XT^^:/^^■ro cco^ai<D#|iiti. :*^^<4oco 
v/->5r>XtC55^tt6n. 3i±tf->-^>X4 K BCA 
fBaiz-'Jr VX 12 1s mmitzy-'r>X 1 3 1 s 

m 3 (D^^^mtim. 3 4a. ai»$giBg*i7tt«tiiii 3 (d^ 
mmm 3 4b. lajw^ br4i*&ffiH«0 3 (o^f^mm 3 4 
a . mmimjiiLmitm 3 co¥Sfe»3 4 c tt^o 

[0 0 5 9] «fi]tC£L±tf>'-y VX4 1 ^C•^L^TS^0^ 
■r^o X7^y:^4 1 aT% v'XT^ZxWffli^l 2*>S<^*g 
/T^lcg-:3^X^TlE]feS«JiaJgP 3 tJ: cfc U X V K;Ut-^ 2 ^ 
SEibU 7t7=^-<X<7 1 ^-S(D[HlK»T[H]fe^-t^^ (C 
AV«8g) o X7^«yy4 1 bT\ aS*J^— $^9t*3ttf'y 
^7''yy4^3£Jt-r;5>^'^v>1 3 ^lH]fe;i'-l+. ^ttr^y^^T' 

*jffli3^i 2t^e><DtU7jiizmr:^i^T. U"-+figS)SP5tiu 
-+f 1 4^ig»ir^. u—tf 1 4*-eai«*L/c7tti'-iA 
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aiL. v^xt^a^jwir 1 2 icffifliwsB^eii'r xt^ 

[0 0 6 0] B C AlBli->-<r 1 2 1 

1 2 1 bTli. ;fi?i^iSS8P7tiBC A/\"^->^t,^tC 
U— tf^maff^^^^^-Ht^c >fiJ^iS^S7t*. BCA 
<i^^^gP6,i:tl^6nT^/cBC A«"Sf<>:> ^/Xt^L. 
SUap^l 2;5)^6cOIHieil;fta<i:^t><!:tc, I5]K*JfflaJ3 

ffli^l 2;b^etDiiJ1f«iB8Hi^^§ttfc«^U-+f^lS 

aji^^di^Ls iy««SBSMi^^^^^t^l^«^/^-f7'x 

t±i:^^^T3o T^T^-fX^^ 1 3bM [Hlfe-r^P^tcXT^^yT^T 

2 1 c<5:X7"*y:^i 2 1 d 3b^IlIB5^^:||^T;*•+l^o x^^'y 

yi 2 1 cT'tt. 3t7=^^'X'^^1±^CBCASBS^^T5c 
U— tflEli!jgP5ti. >/X7"/x^iOTI^1 2*^6S^T*'n/c 

t»tlCU-+fig»i^?Tt\ U-tr 1 1 (1) (Dcfc 
dtcai:ti;*'n^o Ell 1 (1) iz^sif^Vtiatiiztsi^ 
T. US^I 1 1 al*^xVX^1(0IB®j»2 6^fiS«t 

T^O. ai:^1 1 1 bti7tx-<X<7 1 (7)lBMJffi2 6^S 

jrcD^illL/c7tlf-/A^7tx<X^ 1 (OIBtiKlcBBS^r 

-^TrnXTc BCA ^^Kur 

[0 06 1] Xy'yy^ 2 1 dTti> t^t^V X'J' 1 3b^— 
HKr^r^tc. 7ttf>y'j7 7''y:^4^3fe7='-rX^ 1 
fpitc-^5E/tTm^c7)»fdWii!);^-tt^. XT^^y^l 2 

1 c (hXT^yy 1 2 1 d^lHlBStcSdirttCct^Jx Ttx 
^ X ^ 1 <^ffl1S«IB««lffitcX h ^ >r 7^«C7) B C A / 

1 2lcffia««[^in»"r^o XT^'yyi 2 1 f T\ i>X 



?BH^gP7lc»J«fflfB»fB-^^ai:^-r^<!:<h^lc. Xt^ 

mH9^izitirct^\,t. lai stc^-rsjms^-^vxi 

3 1 ^»^o 

[0 0 6 2] :^tC. ami^-^VX 1 3 1 ^COt^TB^ 
B^r^o 7fetf-/xCD8BS4ffiSi)^iiJtl«IBIg«laEi^tJ:ai^ 

i33««8 3T^0a^<b»J?B^A^5/Xx/^*J1»«'«3o 
Xx'yT^I 3 1 aT\ S/X7^A^Jffll3^1 2tiU-+flB») 

7^*y3^1 3 1 bT\ ^^^y<7Tyy4^yt'r^X<7 1 CD 

[0 0 6 3] Xt^ yyi 3 1 cT\ i/XT-U^m^^ 2 

itmu»yMmzm^^mVs aew^^cAVA^ecL 

V^*}lltCiiDi;Sl:^^o XT^^yyi 3 1 dT\ ->X7^A*J 
ffllSI 2tiU-+filEB)a5 5tcfi^^il^t). U—tfiBBS^ 
5l*lg^*nfcJS3ljglc*tLTv TtT^^^X-^^icDlBaJK 

2 6/)«j(eB^B<k-r^(7)toi^S^y\°'7-T— ^tft^cfcd 
tc. U-+fai:^^»JW"r^o X7^'y:/1 3 1 eT\ Ttx 
^X^l;b^-lHlli-r^P^lc. iMU^-^^JfflSiJl 0«i^ 
y^-^9^!iB«lU T^tf^y^T^'yTr^m^cOSfctts^ 
W]-^ii:^o X7^*y:/1 3 1 fT\ fe»«iaS1 It*. 3^ 
tf'y'j7 7^'y:/(D<iia^«aiL. i/X-^/xMISllS 1 2 tcffi 

BtSfB^&ejfrso ->x7^/*tijw^ 1 2t4^6*ircffi« 

^il<i:^«tiiLv X7=-y7^1 3 1 eiZM^o 5te-/xCD 

mimmt^mmitmmmzitircti^it. i^7i^-^vx 

4 3^j^^o 

[0 0 6 4] ^Mz^ mT^y-'r'^XA siz-Di^xm^Mr 

X7^*y:^4 3aT% 5/X7^ixSiJffll3Sl 2it\y-'^ 

W}&5[ziM^^mv. ly-v'ibti^n^/'^rp-izmro 

X7^*yy4 3bT\ *>X7^ASiJiaJ^1 2\ty ^t-iiT.U 

®^s\z\m^^W). yi^-tiT.mm'^^^t^. x5^ 

y:^4 3cT\ i/X7^ZxSiJWISl 2(iU-+flBljbBP5tC 

[0 0 6 5] J-)(±(Di)!imtcfcy. 7t7=^^X^ 1±(7>»JW 
$gi3iifi^tcfa»^ 2 6 teT^^^tt^ C (hlJ: cfc t) B C A 
^SBSL/c^x il«ILT7t7=^<X<7 1^DfflmffiS^>^T 
3C<t:^^T'^. Hjt:^P-tzX:&Si«<br^c:<!:A^T^ 

[0 0 6 6] CCT'^BC AfBg»?!^(!:LTI2!l 

1 (1) (OJ^oiZBC MmmX9V\,t\y-'^]i^ti-^n^ 

ji^-t Lzi^rct)\ fiJ^'^b^^^^»^^3a>¥^ltea 

3 4b«i:U SI 1 (3) <r>^5izBCAtEmmX9\'^ 

mmit/i'y-tr^i^m^^^o z,<Di5m\zi:^t. m 

[0 0 6 7] ^fc. IISS«iJ3Tti. CAV^HITBCA 

iB»^?7ofc«. CL v«^B■;e:•fiJW^b^^T3«^^cot^ 
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[0068] ±IBII)5tefi?>J 3 -zmm L/clB»il^itF/^/c 

[0 0 6 9] llfiSffiJ3Tti<«<*:|ffiSiJ1f$BcOIB^tC 
IBiiSStf/^ fclifBSKtcr^^iftttSii^^lttR^ L/C 

[0 0 7 0] $fc. iBSJiSl>V$/clil3»Ktt7^:=&^ 

ttfcli^> «iJ^«ll]56i5iJ3TItt0^L/c7^7^VX<7iOKS>S 

IBUMteiSffiiJ) Sl/^^fflySSiftfii (r35:te-BIBii*l7iS 
fflO) tc^SBSSRtf /*/ct*IBSfli<^«**A^?>:tc J: »J H 

[007 1] :$:mmcmm-$n^9t7'^x<7(om 

[0072] mnEmmm i ~ 3 bcacoie 

[0 0 7 3] i^mmA) ^r. m^ s (a) 
^x-^«';-Kyp^v:&jCx^-rriEa-K (ec 



C) <^tlI0gP7 1 5^C^^l^Tx 7=^-^7 1 6tC*tLTEC 

C7 ^ vmm-^n^o m^ em ia) {ts ^S8JU 

hOx— $f7 1 6(7)^TtC«LT. U-KVatVO)* 
»^?Tl\ 1 6/\V hCDECC7 1 7^^^t)!I^Lfc7^-^ 
mm^TrsT. Ml 6E1 (b) til 2jW bO^r-^y 
6 a ^s3»-rsa^t^T^— S^W^^/T^-To E C C 7 1 7 

agpc^7^-^»t* 1 6/W hT\ x-^*M8 8/^-rh 
tT^li-giT) E C C fiP 7^- -Sf t^-f Xli^^D 6 ^ l\ 

[0074] *SIR8cDECC3tW*. 2A*>r 

h<7)J^^v ilffi(Dcfc3lex^-^ 7 1 6 8(^1 2/W hie 

PiLTmnr^<oTitrs<^ m^7m(D (b) iCTjkr^ 

3 R S i(D««<7>?T^b^6 IH*<h LT^^ffi L3S:L^ R S 2*^ 
6RSn^^3SgCD^T^TC0 1 6 6/W hlCO^Anfc 
1 8 8A-f h(r>i&m^rj:T-'^mfSc7 1 e b:&ff^U 
x5-ITiE03l»^?T^l\ E C C 7 1 7 b ^^^Wr 

So 

[0 0 7 5] DVD K^-<:^^DSiJ»ffitD/Jv§SCD8e'> 
ht>L<ti1 6 tl'V h^^ZIVTBC ACDiTiE>ll»^^T 
^If-g-v 12/\<h, 2 8/^V hSt^-'AA/^W h?b^6 1 

8 8/WhcDr^^^A6T^iti immcoEccmn^'n 

y □ AS« i: y ^ U Sr^*i^:A:* < % tl S 6 55: < ^ S 
^>rz]VTECC ii&ST^ s%^*^^ s o 

[0 0 7 6] (mm^^) ^Mcmm^mz-oi^T^ii^^ 

So lai 8 (a) ti. mm^^y h719a'-7 19z^ 

ifx-To ^18 (b) iC7j<t^oizmMn^(om:^j^'$i- 

/ - V <h tilKgiJ L^^ < ^ So 

[0077] (PE-RZ^P) ECC=l-K3b^Aofc 
7^-' $?7 16ti. DVD-R, DVD-RW<7)J:3*D 
V D - R O M ^ |5l L: >J^'; U- y tEm^'n 3 ^ ^ ycT^IB^Si 
(7);>^x^<7^tJ:BC A^IBii-rS^l^liv ROM7^<<X<7 
i:^Sy*-^Sfc46<7>P E - R ZSPgP7 2 OCDffizi- K 

mm^7 2^-c\ ojb^SfeiTiteti. RZ 

^1^957 2 2, PE^lBffi7 2 3TPE-RZ^PS-tL 
So E2 O<D5ft«0^ffil>TBtt^rsi:s ( 1 ) \tKh 
9--^, (T ) tit:^'y hSli7^-<$z, (2) tiRZ^ 

11, ( 3 ) p E - R z mm\n^^7x<r. z. 

ti/\Vl/Xrtii|£jlSSP7 2 4lC*5l>Ts MVl/Xrti*i^5 0%J.X 
T<i:^*Jv E12 0 (4) cOct3>5:?fi^Jf^^M#6nSo DV 
D-RW(^cfc3ftfflS<b§y7=^<X^(C>JS^ti. iEm3SG 
gP7 2 5tCcfcUa6ff^^i3fifflihU (5) O^^MZTjkr 
^o\Zly—^-7 2 6(Dt7]«Q^b7t^BC A^IMRfTO^ 
OFFlC-rSo 1320 (6) (O^oiZ. BCAM°^-> 

;b^i3S^-tiS<t<5:t>tc. B C Am<r>imWLt'^t^Skiti.m 

ifl<b7*-tiSo ^^B^^Dis-^. p E - R zmmm^ 

tD^5^i.XTtClBii/\';UXrti:&$^< LTt^S<DT\ El 2 0 
(6) <7><i:3tcSXP'> hcOX h^'<y(^rtD;b^4^^tc$^ 
<^So ^eic. 2XP-y htCI ^LA^Xh5<:r*i^^ 
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L^/c^. BC A?i^7 2 8Tti^gPTlX40rtiCDgl5 

[0 0 7 8] IB^ffi;b^*i^fb«*4cD«^. IBfiSuOSP^ 
T^^R^SPtDSM^ti 2 0 %Su^T^£t\ P E - 

2 0 (3) [Z7rit^5^z^^ir^mmW:(OS^^T^^^^ 
{zTsi^J^ ¥i§j5lif*l±1 0%B5^<^:^t». ¥t^JSIt3t36)^ 

li. /0UXrti4^;jSgP7 2 4tC.t:U. B C A(D/\°;UXrl3^ 
4^5^tcLTt^^fDT\ ¥J^SM*ti^cOBC A^ki^y h 
t^^L^gP53'tDJ5l^^0 7 5%lX±<!:55:t>. ffl^^blBiilK 
^mi^T^. 1 5%iX±CO^i^J5«*3b^BCA^lSEtC^> 

02 0 (5) <7)^ai*Offi143t)^SerSo c:(Dfc46. u 
-+f-f§?t L/^:gP5^t7) DVD-R c7)iBa^i^SI*^;b^T 

*^t». 1112 0 (6) (D^^ysiBCAmm^ti^. 

^jjisiiJ5fEi*'-t^-r\ DVD-RwiciBii-r^ii^tci* 
sfe* -t^ ^ <i:i^:/^op« T^tc B c A ^tmr^mm^ 

- KJ5i5gP7 2 1 ^<^;5/c46v ROMS^7^^X<7^tiS 

R o N[m=r^7.<7a:>mmm^^7ri-t, 

[0 0 8 0] HI 9ihI212 0Tli. (1) Xtiv'-^it 
mi:T^^o L;b^LROM(0JS^(i. a- KSfcff-^^ 
a5S6^t^OT^ =3- KStea57 2 1 li»ftLftL\ CCD 
/c46. "0" (DBt. PE-RZfl^tiEII 9 (3) tDci: 

•5tc:feffiO<07.P'y htcBBfli^-n. B C AM"^->t,ia 1 
9 (b) <D<t3tC*ffliJ<h*^o — P5r. DVD-RW, D 
VD-Rl|(^RAM^yT'< T'Oii^ti =1 - KJ^K^I-^ 
A^3S6tl^/£:46 "0" (7)Bfs P E - R Z«^ti|g|2 0 

(3) «DJ:3tceffliJ«DXP*y htCiBa*tL. BCA/<^ 
-Xi (c) (D<i;3tc:feffliJ<hfe^o «^oT. 7=^'fX'j7± 
ODBC Ay\^^->;b^S^^fcA6. ROMOBCAilRA 
MOBCA^miTi^^^ TiE^II#3b^DVD- 
RW^DVD-ROR AMt^^'I'T.^^^J^UV ROM7=^-r 

tcisb. S:^/ROMx<X'>T^i^t^^:?JSlJt*'n^/c46x 

[008 1] *fl^Tti. =1- KJ5l^a57 2 1 ^OF F 

<Dc*:5tcBCA^ROM7=^-rX^lClBST^^o DVD 
-RWCDJt^tiON/ONlCU D VD-R(7)li^tiO 
N/^OFFtCU DVD-R AMO^li^tiOF F/ON 



C(Dcfc3tc2ocDX'<'y^^i08&;^tcj:t>DVD-R 
OM, DVD-R, DVD-RW, DVD-RAM(^4 
x>r T'tC B C A^f^ CIBSilKTfBST^ 

[0 0 8 2] (BCAC^ggS) |§12 UCBC AOSBS^ 
/TTv-To DVD-ROM<hD VD-R AMT(*. U-K-T 
>X'JZ(Dgp^/§i:0*^12 2. 3mm(^teK<*:f> *S 

2 3. 5 mmcoiim^T BCAmf^7 2 8 tmm^n 
^(ommzitTi'iyxi 2 9mEm^tiTisv. b 

C A/\^-=i- [^cotm^mi^tn^hS 1 ^6^6^;*^ 3 1 6 
JgT^^fc46. BC A«^cO!tt^a)ftigKHlc(**IBa 
SP/>^^?ffi-r^o ir£0^^^^7 3 0T1*. T'KU'XA^K 

B C A^MCO^^iiiastCti:^- K/\^> K7 3 1 ^^5 
OMmJ.X±tC^U. ■S-6tCi1^i§gPtC«^7'^X'^7C7)»S 
Stt^^fllV hU-Jly'-^ 7 3 2;b^tf'y hTISa* 

nztsv. Bc A?^aEiasu^7 1 2. 9^x<7mmmwi 
735. ^7'^y:^-yny<7'o^*jmm7 3 6mm 

[0083] D VD-R'^DVD-RW(Dli^li> BC 
A«^>F«g^SP<^*S22. 1 (21. 9)mmA^622. 3(22. DimiK^KH 
tcy\"'7-DI5l<;)fc(i6(^KL»^$SlsEOPCA^iaE7 3 
7> *S22.3(22. l)inm;b^622.6(22.4)(nm<OB5Sltcy\°7- 
SyfflIt^t:XhU-^iBa-r^RMASiia7 3 8s RMA 
^ia<h B C Amm,7 2 8 t(D=F7^^mif^rci5f>(DW]^- 
K/\VK7 3 9*i«BCA<7)rtii!SPtC5 0MmiX±lStt6 
tLTl^^o ZLOtcdbs BCASia7 2 8li¥S22.8inmA^ 
S23. SmmCOP^, IE5ilCti22. 77mm;b^e23. 45minC7)P^tJ:iifg^ 
•r^fir^o CCOJcdtCBC A^SJa^ROMtClt^T^^ 
S:&fRlH:»<-r^c:<ttcJ:*JPCA, RMAi:a)Jt?¥6^ 

Rjs&tfSiV. DVD-R, D VD-RWtCBC A^^t^ 

^LTs PE-Rzs^p^i^^c^^^^Tr^^^5il7t^-^±B 

C A ^IBa L. ^S23. 57nwnT^^tc51g6S^5tii:^ U S 

x^r.tizj:v. BC A^-r-i^-^'^^rxTiBaT*. 

R M A ^KiH^-t^rtC B C A ^iBa-r^;^. 
[00841 (SS7?;S) 1315 (b) ^^0^T. BC 

7^-^ 7 3 2^7'<>-tXL. 8-1 6^IP]a57 3 8Tlt 

pr^o aiS^tL/c3>ha-/l/7^'-'$'ct:y BCAfttSU 

^7i2^ct:^. BC Aias'j^¥'j:£^7 3 9T' "0" r 

^^:)-5^?^^/T^^^L^Jl'&ti^?±L. "1" . rrst> 

^^^ynrm-^^ty'^c x<7mmm^ii^7 i i^<t 
7^<x^al^issy^¥lJ^gP7 4o^c^5l^T. dvd 

-R-¥»DVD-R Wl^cOf Ba^x X ^ «^0D 

=]-KJ5l£<I-^7 4 5^SI^U =I-KJgeSP7 4 
4^fmT*-t±^o 

[0 0 8 51 -5?. BCAx-'^^^^Sr^a^t*. ^ 



(12) 



11200 1 -24 3 63 6 



2 1 [ZTskLTcBC AmU7 2 StC^-^^y F^^W}-^-^. 

is^t L. mmis^n^mi 4 3 Tmmit^^aiti u 

BCAt=^-^7 1 6<D?i^^PE-RZm.m^7 A2Tm 
mr^o ±aiOl3-KJ5fefi^7 4 5A<ON<^B$l*. =3 
-KJ5«SP7 4 4^^:^5L^Tv (§12 OO (T ) 
(1) t07^LfcJ:5tc^}ftU 1, O^j^fe^-yr^o R 

746tC^^t^Ts lai 7 (b) CDJ:dtCBC A;bM 88 
/W hp^^cDm^it. 0T^--$?^ftn^T««WtC1 8 8 
/^V h<i:LTECC>ll»^?TtNX^-iTiET*'n. BCA 

[0 0 8 6] (mmms) 

iT'-iX^ \ DCDtm^^i) 112 2tiBC AfTtR AM7=^ 
aifCOSl 0g^l»8 0 2^ffil^T0i^XVZ3— Sf8 0 3 

T 1 - n^moymwiOBs^^^ts^^mm 700 =& 

-fbLTmi0i^<b8o 5^<tffi-r^o 3:<7)mi0g^8O 
5tS^^X^U>^l&m(0&-^ 6^liS§9 1 7ti:j:^J^ 
ISTS-n^ c<^^ISffi^3b^U-+f-lcJ:yij^»8 0 0Oi^ 

;Ut^-' $?«aE7 3 2iCBCAiiS'J^7 1 1 , x^rJ^-J^ft 
SiKS'J^7 1 2, =it:~R;5±i«SiJ^7 3 5 (h<httclBfi 
*tl^o C<DJ^.«8 0 0^^t^Tec«^«i8 0 8aT7'V 

x^Jbe(^^Rgs«9 1 s^^jKLs Bmmvfmists o s 

b Tffl^<k^fB««3^^ L < (±fe3^lg«)f4;b^e^^IBii 
JS=&iS^S«9 1 8 0Jt®lcJf^^U 0. e^Ulfcon 
ffi7=^>rX^8 0 9 a. 809b^f^d6L. C:02*fe^M 
^J-StJ-ttfitS 0 8 cTMV^^^X^f^T''< X<7^i'^J^ 

BC ACDlBgiaiaS 0 7T\ I D9 2 1*,L< 

i*-rvi5?~:t^«y hmmm(Df^2^^m9 2 3<d^^^p 

E ^Sj t R Z ^P^ffl^^to-tt/c P E - R Z SIfflSI 8 0 

7 a L. C a>^IH{I^^ U-+f- 8 0 7 b TIBS 
LBC A;\^^->:&?f^^Lv BC A^tt^ifiHSx-rX'^ 

8 0 1 ^»3g-r *l^^bSyiBS«*4<^ii^t*v BCA 

tCcfct^s -r-i>^5-rXXfii:BC AI3t|XfiCD2-pCD 

xs^ 1 xfitc»c^T^^o izcojim^j&^^t. mm 

XVzm^L<{tTi>T'7f.^mT^^rci5f>Js.Mmi:)^^ 0% 



Tt^<o zi<T>n. m2i^li^lsE^^:^^t^T^i. pe-rz 

fg^co MttSg" tD^. 0 0«^0^»>»U--»f-^^0 
FFU "0««" c;)BtlcDfi^^^»J. U-+f-7^^ 

lfe^<h LTA-I3- K;b'^RJ^±luffJfi)67^n. B C AAi^lB 
ST^-ti^o U— *f-tf-L.3b^BCA(7)nmic?T^. 1^ 

2 1CD:^3-K/^>K7 3 icDrtilgPtCiUiir^^x BC 
A^^lciSL:TF^Pifg3tLTl^SU-1f-^5t«!MtcO 
N «llin:-r ^ C <fc J: tl ^- K/ K 7 3 1 <i: y ii^iigp 

[0 0 8 7] DVD-RW(^lg^(i. |gl2 HC^-r«J:d 
ICB C A(Df^J^a5<7)'>?5:< <ht,*^122. 1mmi^M^%;5t^ 
<^4^^121.9mm^7)^l§lt;b^e¥^122. emmliJ^^^^^S 
^122. 4mm(7)life£^T1i P C Alife£ 7 3 7. R M AfSiaE 7 

3 8ih#-K/^VK7 3 9 3!)^^;5)<DT% »aj<Drt^SP« 
U-+f-^jl«c^«T*--l*. ¥S^^22. 65mm^^622. 77inmiD 

(J^22. 6'-22. %m(r>fA) ay^WT: BCA 
<Pai^«3^^PI*&U BCA«ia7 2 8lCBCA/\-^- 
>^ifili Ls ¥^123. 45mm3b^e*S23. 55mmCDF^COffiaT 

02 1 HVtV K7 3 1 (CtiB C AmmtEtlt. 

BC AO^i-iiSn^T^ZlV hP-;U7='-'$f 7 3 2-¥>BC ACT) 
P«giSgP<DPC A^ia7 3 7. RMA^feE7 3 8l*^j§^ 
^lcajmTrtl^tOT% PC A, RMA«iaEc^3t^^y K 

[0 0 8 8] RS*J^*>-»^x-f X^^ffit^Tl'^«60T^ * 
icAofcBC A(i3j#7ufcH5fc-r\ -t4^a>j7^-<^i^tcffl 
L^:5ilil;t)^ai*So ^fcs il«TpPg;rtlTL^^ DVD- 
RAM, DVD-RWK^^::^'«RJKcr)e-/xX*'y h 

tl-AT B C ASI5»^K#A/ Lcfc 3 i: LT B C A^;g^ 
L<l: 3 <!: LT*> h ^ -j'?fA\ZT^]\,v t XV^mm^(D 

m(0 F^-f ::^Ti*B c Ax-i^f^^feT^rA/T^fet^/cAi). 

75-. DVD-RW-^D VD-Rl^(7)'^^/U-:?'i3^^R A 
M 7=^^ X^^^t^T D V D - R O M^o < U C^x-f X-i^ 
^=ie~Ttti^pJSE14*>^a5:5. cn^KCfc46E2 0T 
IK0^L/cc{:3lt=3- KOfiittSl^aJS 20bTPE-R 
Z X^PlCDx- ^ §15(7)?;^ R O M X 7. ^ t^m)U-)[^^^ 
[Zt^o -O^'Js ROMt?5lf^BC A7="-^)b^ "0" , 

"1" tDB^s ^i^fi^*^^>^^ "1 0" T "0 1 " 

fct,t7)^v R AM(7)if'&Tti. S-^ "0 1" , "1 0" 
<h-r^o "T^ihROMihRAMc^P E-RZ^I)I«^^^ 
m^^tcib. R AM5&^L^TROM(D=ltr-x^:;^^^ 



(13) 



1fM2 0 0 1 -2 43636 



[0 0 8 9] (Mnmm^oic^m) mii^my^-^xz.cy 

R AM7=^^X^8 5 A^1SJ9 2 0^7^^-b 

A^igpS 2 0T\ P E - R zaifg-r^C <ttC 
Jc^JBCACOx-'S'^S^U •r>rX^®^0 I D8 5 
7^\btiT^o 3ls R AMx^X'^^cOS 5 6cr)m2fBS 

fiisE9 1 9tcii. 1 ^nmmou-o^'jmwio^Mmy o 

^x^I3-^7 0 STU^L "IgltDSI" ^SfiSr^c il 
CO "SI CD*" <bT^-fX^llW<DI D8 5 7^at»jS7 
0 4 \z^\.^T--n^^W^T'^Wt^ C <>: tCcfc U . "S 
2<7)a" ^^J^-r^o CtOStti. S>!7(0RAMx-i'X^ 

8 5 9<D0i-^<ba5 7 0 6lzmE>tl^. 
[0 0 9 0] 0i^<bSP8 5 9Tt*v =lV"7^>^>St^fi2W 

7 0 7 <0aa«^SP7 0 9 J: y =1 V7^V»y»7 0 5 3C)^ 
^J5)6*n^c c:c7)=I>7^V^y^tiPH^gP7 0 6tC5ot^ 

iuSitO "S2CDa" ^^t^TPE^^b^tl^o iico 

"Bg^fb?tifc=iV7^v*y»'' j*l3SiHliS8 eiizii 
[009 1] B^mmcD^mm^'pmmmommm 

^lf3b^6^S=3 V-5^V*>8 6 0(iZl>7^V*y»7 0 5^ 
ffiL^Ts 0i^xVZ]-'$f-8 6 1 TPg^fbl^tlT. IBM^ 
lH]SS8 6 2tCj:*J R AMx^-f X^8 5 6(DlBtipiia7 0 

[0 0 9 2] :j5^tc. L:(7)=iv5^>^y^l^^^*r^#)ii 

14a) . =IV5^>*y<0^5t^&^^!gttT {Ts^-J^l 
14b). ^c07'VX^;b^CPRMl|O=itf-RS±7'V 
X'i7-U^^;5>;!}^:&x-r;^'^C0=l>hP-;U7^-^7 3 2(0 
i4><0=ltf-R6±iesy?7 3 S^^TspJBfiL (X5^*y:/7 
14c) X t,L=Itr-p»±x^X^T>5:ttn«'^CD^^ 
^^■r^ {T.'T-j^l 1 4d) o t,L> atr-RSihT^V 
T^^Ts.ioTKT-J-yi 1 4e"ei3VhP"-;bx— $^0*0 
BCAligiJ^7 1 2^l^t?o =1V ha-;l/T'-'$z(0 
BCA|ffiSy^7 12 (X7^'y7^7 1 4 e) 6^BC A<0# 
a^,^;*■35:O^Ji•& {7.=ryy7 1 4 f ) liBC A^S* 
L>5:t^ (X7''yy7 1 4g) o C(OB$. RAMt^-TX-^? 

8 5 6C0BC A^lilE;b^6> B C A^^a58 2 0(0 P E - 
RZai)gSI5tCc*:tlv I D8 5 7^$C>BCA<0if«^^ 

(X5^'yy7 1 4 n) o T^'-f X-J^ 7 0 2 CDJ^SiS 
tt^l3iiLT^^=i>hn-;l/x-'$?7 1 O^cfc^ (X 
7^*yy7 1 4h) . T^-rX^«SliSiJ^7 1 1 



:^7 14h) DVD-ROM3!)\ DVD-RAM 
3b\ DVD-RW, DVD-RCOt^rn^b^T'^^^'^W 
Sr^o t>LDVD-RW-¥>DVD-R<Oli^ (Xt^'V 
•/7 14j) ti. PE-RZ«ifia38 2 0 a(7)ffittSfE 

gP8 2 0btCct:yx $^(0=1— KtosttAi^se-r^ 

{-X^-j^l 1 4 k) o O^y. S^L/cSP«^A?« 
"0 1 " ^6tii:^7^-^^ "1 " tc. ''I 0" 
"0" ffiiratcLT. D VD-ROMCDli•&<!:a^^^:LT^S 
Sir^ (X7^'y3^7 1 4m) o 7^-'$'^^a58 6 5<08 
-1 6«sl§SP8 6 5 alCcfct). 3&7^-'$^cD^SP^^Tt\ 

^•r. j^:;?P'>^^H9 1 9cfcUffi»c7)a;t)^e^^^^ 

7 0 0^^^L. liStRg37 0 3tCcfctl^0^fItCiiL 
ttM^WRV.. n^=f^-^l 0 8^cfct^T^S^U 
1 <0^" ^^*t"^c J1(0 I D 8 5 7 ±iBO 
"SICD^" <t^;llKSB7 0 4^Cfct^T>IISL> "^2 

(oa" 3&Sfi8-r^ {7^=r-jyi i 4p) « cc^ti*. 

±aitO=i>7">*ycOfBiS^- K<hfHlu:T^;5o Bi^fb=J 

"Bg^^b^tifcuvT^v^ya" ^M^-a^u ps^fb 

[0 0 9 3] 8 5 6(0SB»«feE7 0 2 tCSBS;^ 

t^Tt^;5 "Bi^<bT^tlfc=l>^>*ya7 1 3" ^7=^-^ 

^7=^n-^7 1 4T*a^U P>7^>^y»7 1 5^a^ 

■r^ (X7"'>:^7 1 4q) o cco=i>7^v*ygl^«^a 

<t LT^L^Tv Bg^x^=I--$^ 8 6 3 ^CfcU^Tv "Bg^<b 
^fJla/c^VT'V^y" ^m^L {X'r^yZfy 1 4 r) . m 

#acop>7^>*y<7)^3fc8 6 4^ai:^r^ (x^^^yyv 
14s) o iE^teiftcoxVx<:7a)^tc=ie-;rn/cii 

R A M X <7 lilSBS^ tlfcBg^^b* tlfc=l V-r > 
'ym(D^r:>[tll(r)'^^X<7 l D^t^^tT^^^Jv IEL<Bi^ 
<0«-*^L<t*xX<7 5>:?;b*>^^T*t)tlv Mm#gcO 
=iV7^>*yco^S:8 6 4 3b^ai:^*ti§o flWRISa^coii^ 

[0 0 9 4] W*<bti7=^^X^ I D:&»i:L 

TC^^o 7=^<X<7 I D«tt£0*tC1 «fLA^l¥?^L35:t^<^: 
3lc I D(0#^;b^W^T*-ti5Ki&Ti'nTL>^fc(56. 1 te<0 
R A M T^>r X ^ tC L e- <t -P 6 

[0 0 9 5] S«IIE^StC=Jtr-L/cR AM7=^^ 

iI<^:^i^iJ:^tlTt^;53(}\ ^LBi^fbiJ-n/cavT^v^y 

^CDxyX<7 I DT^^^ I D 1 chs S'JtOt,^— «?<OR A 
My^-i'X^O^tJ^iEZItf-T^VX^COT'VX^ I DT? 

I D2<5:t±S^Ai^S^^o :^iE=itf-^tifcR AM 
x^X^COBCA^^^fef I D2:b^^^Ttti;5o L 
A^U i3>5^>*y^L<ti/^*5^t>^^-f h/l/Sti I D 1 
TBi^b^tlTL^^COTs BS'^7^=I-'$<'8 6 3(Cfct^T 



(14) 



!|tif|2 00 1 -243 6 36 



[0 0 9 6] -f-Sz-^'^-f-y^-T BC A^iBUL/clS 

t)^T'^^l^t\ B C ACDOt^TL^^U'^fBti7=^^X':7^A 
#LTa-+f'-3b^BC A^iBlirSRlBgtt*>^^^c 

46. BCA^iBliL?5:l^xVX^CDBC AiaSiJ^y 1 2 
"0" o^ti. :&c^^I<^:^^U tf »y h<^rc 

(S6&#7uT^^^t\ iitoTs COBC A^DIBiiLTt^^ 
l^ R A M X X ItS^T^iEiC B C A B» LT ^ B C 
AMSy^)b^^tf'7uT^^^t>fc46. ^*S«flJT^iEi:ipJ 

[0 0 9 7] ±^<DmmmT^tmts^'^^^mitm9ty'^ 

[0 0 9 8] T^eiC. tg^<b*^mxnTt>. 3t^S[« 
felfe«*iHl^iBg/10«)|f4<i:LT^l^^«^T^^ 

[0 0 9 9] 

[fi^coaim] tx±(^<fc-ptc. *f«^ic<*:n«; mm 

Itlc. ffl^<b^7tfB®<«^*co*7]SS<b^^TdcD(i:IBl 

5iiofaB8<b)b^^nsi:-h^>ic. sjgiixh^ai^^ct 

[|l]Sc7){IB#35:ei^] 

[m 1 ] *aR^<DiBaKM<7)— ffli^/T^-r:;^p 

[IS! 2 ] ^fgB^icjSfflT^^^x-Y x^<7>-eycossp 

[0 3 ] :^^BmzmmT^^^ir^X<^<D-9i^7rsr 

m 5 ] :$imm(r>mwm^mmEm-^yio:>'-9\(D^ ^ 



m 7 ] iiif B»*)£^/T^-r±®iii 
[i^ 8 ] :$immtm&m<Dm(Dm^7jk-irya y<7m 
m 9 ] *«^(7>«tt:aigijitaiBa j->S(7>f6(^ey^/T^> 
-r>atxiii 

[010] wmW5'^^(^mm 

[011] *«^<^«»«SU1f «SB»<7)!SiJt^filJ(7) u- 

-^\i^timm. {3)(*. «»agijif«[i:ffis»xs<h 

[012] :^^m(oys.wmmmmi5'^<omom^ 
ai*i0 

[013] [^II3^:??;£<D>J?l^0 

[014] S^««»Jt7>j®{*aESiJtg$B B C AIBSTj 

-f ^ V'i7*5^-^-h^^-r0 

[015] (a) li. *i;g0^(DlBiiS«c?5^PgP<7)- 

fftJ^,T^r:;p^;/'570. (b) ti. *SI^(^M^^St?D« 

[016] (a) :^mm(o—m(r>Bc^<K>n = ^ 
2, ^ QSiU vo^^o^f-^m^m. (b) 

^0 

[01 7] (a) ti. *:5g0^cD— <5iJtC>BC Aa>n = 
1, 1 2y\V h<3DB§C>x-^«^0x (b) tiv 
05— ^J(7)BC ACDn = 1 , 1 2/S:< h E C C3III 

-r ^ fc te 0 ^^^^^]a l /ciss t=^- ^ 

[018] (a) ti. *:fgB^COBCA<^(W]Se?5^<7)— 
ffj^&/^rx~t$2«fi!c0. (b) ti. *5i&B^<D-15IJOBC 

A om'^mmi - v ^^-r x - mj&m 

[019] *:||0^(DH5OCDROM§i7^VX'^<Dlt^CO 

si«^i-^^u^-ra[jf$0 

[0 2 0] *^0^CO— fflJ^RAMSx-rX^OJi^a) 
[02 1] *:5gB^0D7^<X^<7)BC Aa)ffiS<^-HW^ 

/^"r±M0 

[02 2] *f8B^CDx>rX^(^j3tJf^XS<J:BC AOIB 

g[x5S<D-«>j^/T^-rxe0 

[02 3] *5i|0^CO— ^JBC A^fflL^T=]V■7^>*y^ 

Bi^<b/a^fb-r^iBiiMis^a<D^ Q <:70 

[02 4] *5gWc7)-«lJ<35lBgliaESa<7>=IV7^>*y^ 

1 %=r^7.<7 

2 ^-^ 

3 [2]|i$iJ»SiS 

4 %)dy<7T^:^y 

5 U-+fS8BlgP 



(IS) 



1tSI!2 001-243636 



6 BCA«#*figSP 


2 7 




7 mm'^m 


2 8 


mmm 


8 •7:t-:^X^J»gi5 


3 1 




9 2St)^— 5^ 


3 2 




1 0 aMt)^-^*JffllSP 


3 3 






3 4 




1 2 i/XT^/xSUfSIS 


4 1 




1 3 ^^z/ 


4 2 




1 4 U-+f^ 


4 3 




1 5 mmiy>x 


6 1 




1 6 3t«l*^ 


7 1 




17 y'^jyyy 


7 2 






8 1 


BCAfB»$iJ»lf^ 


2 1 ilB^gfiS 


8 2 




2 2 mmwm 


8 3 




2 3 fB»/i 


1 0 1 




2 4 mmwm 


1 1 1 




2 5 J^I^Ji 
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